REVIEW. 


Vou. XXXV. 


SEPTEMBER 21, 1894. . No. 878 


CONTENTS: PAGE 
The Action of Alternating Currents on Dielectrics es coe. ae 
Professional Etiquette 338 
Cowper-Coles Electro-Zincing Process (dilustrated) oa 339 
The Velvo Carbon Battery . om 340 
Street Lighting by Alternating Ares 341 


How to Deal with Apparent Death from Electric ‘Shock (ittus.) 341 
Symbols for Physical Quantities and Abbreviations for Units... 344 
Combined Engine and Dynamo a _ 345 


The Money-Nash Arc Lamp (illustrated) .. 346 
Duncan Alternating Meter (illustrated) ... 9347 
Correspondence :—The Advantages of Alternating Currents -. 348 

Tubular Magnets ... 348 

Electrical Treatment of Sewage 348 

Information Wanted ... 349 

Primary Batteries one 349 

Turning Down Electric Lights: see 349 
Contracts Open and Closed .. owe 353 
Share List a Electrical Companies coe 359 
The Pacific Cable... owe 360 
James Prescott Joule 361 
Proposed Electric Lighting of 361 
Proposed Electric Lighting of Whitechape --. 362 
The Universal International Exhibition Tf 1900 ‘at Paris in aa 
Australian Electrical News .. von 364 
New Patents oe 364 
Abstracts of Published Specifications ove coe 3964 

THE 


UNIVERSAL ELECTRICAL DIRECTORY 


J. A. 


PRICE 4/- POST FREE. PRICE 4/- POST FREE. 
The Fully Revised and 
Leading Electrical 1 895 ISSUE Thoroughly Reliable. 
Trades Directory Now IN 
and the Oldest 
Electrical Directory | PREPARATION, | 
in the World. Electrical Directory. | 


H. ALABASTER, GATEHOUSE & CO., 
22, Pat Row, London, E.C. 


THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 
The Oldest Weekly Electrical Paper. Established 1872. 


TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTEY. 


OFFICE:—22, PATERNOSTER ROW, LONDON. 


Telegraphic Address: “ Aczexay, Lonpon.” OCodeABO, ‘Telephone No. 517. 


ALL Letters should be addressed to the Proprietors, H. Alabaster, Gatehouse ¢ Co, 
ADVERTISEMENT RATES ON APPLICATION. 


The “Electrical Review ” is the recognised medium of the Electrical Trades, 


SUBSCRIPTION RATES.—In Great Post per Year, 195.64. To 


Britain, 
all Foreign Countries (except those mentioned below), per Year, £1 1s. 8d. 
Ezxceptions.—Abyssinia, Aden, Ceylon, Indi: Jove, 
Penang, Persia (vid Brindisi), Phillipine Islands, 8 pore, Zanzibar, to which 
the rates are: per Year, £1 8s, 108. 
BINDING.—BSubscribers’ numbers bound, including case, for 4s. each 


volume, 
CASES8.—Cloth Cases for 64. each. 


FOREIGN AGENTS. York : D. Van NostRanp, 28, Murra: Paris: 

22, Rue de la Banque. Berlin: 5, Unter 
Cheques and Postal Orders (on Chief to be made 

ue = é Office, London) payable to 


THE ACTION OF ALTERNATING CUR- 
RENTS ON DIELECTRICS. 


In our last issue Mr. G. L. Addenbrooke briefly discussed, 
under this heading, the stresses to which dielectrics are 
subjected when used as insulators for cables or conductors at 
high potentials. The special case in point was the relative 
strain caused by alternating and continuous pressures re- 
spectively. There is a liability of confusing two distinct 
cases, and Mr. Addenbrooke, apparently, has taken as his 
text that one which we did not deal with in our article of 
three weeks ago. It is well known that the majority of 
faults on electric lighting circuits owe their origin to elec- 
trolytic action of some kind or another. This, in other 
words, means that they do not arise solely or mainly from 
the disruptive action of the difference of potential between 
the conductor so insulated and the earth or other conductor. 
If disruptive effects were mainly responsible for faults, low 
tension direct supply, either alternating or unidirectional, 
would have an additional argument in its favour. It has 
been shown beyond doubt that even ebonite and glass are 
subject to an action analogous to electrolytic decomposition 
when they are placed under the influence of high tension 
unidirectional currents. 

At the same time that this be admitted, there is abundant 
evidence to show that with the majority, if not all, of the 
materials commonly employed as insulators in electric light- 
ing work, the strain on the dielectric is proportional to the 
maximum value of the pressure, and not to the square root 
of the mean square. This statement we make with due 
appreciation of the relative sparking distances for continuous 
and alternating currents. The reason why under different 
conditions the continuous and alternating currents are 
inverted in the order of lengths of sparking distances, lies 
at the bottom of the whole matter. For example, in a 
Thomson electrostatic voltmeter, the alternating current will 
spark at a much lower mean, or effective voltage, than when 
continuous currents are used. This is the point to which we 
drew attention as not being generally known, and although 
the semi-scientific critic may say that the subject has been 
thrashed out, the clear manner in which Mr. Addenbrooke 
explained his views in our last issue shows that electrical 
engineers have yet to ascertain within what limits and how 
closely the experimental determinations of the laboratory can 
be applied to practice. 

Mr. Addenbrooke raised another point which is not quite 
in accordance with experiment, when he introduced the term 
“ electrification” in connection with stressing tests. From 
tests on various thicknesses of several different insulating 
materials, and especially upon one, the behaviour of which 
it was the object of the experiments we have in mind to 
ascertain, the soaking-in or electrification action so well 
known in testing cables, condensers, and such like, with con- 
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tinuous currents, did not seem to influence the results. 
Certainly the pressure at which disruption took place was 
not so far removed from the value obtained by calcula- 
tion, based upon trial experiments, for the maximam 
period value of the pressure, that it could not be fairly 
attributed as evidence in support of the foregoing 
belief. At the same time it must be stated that the 
tests referred to were begun without any preconceived 
notion as to the probable results, and those obtained were 
held at first to be surprising, owing to their non-compliance 
with the accepted ideas on the subject—those which Mr. 
Addenbrooke has put forward so clearly. To check this, 
several measurements upon cables were made, and the ultimate 
disruptive strength was found to follow the maximum value 
of the pressure as closely as could be obtained by simple, but 
carefully conducted, experiments. hin layers of insulating 
material tested up to 1,000 volts, alternating and continuous, 
tended to confirm the conclusions arrived at from the earlier 
experiments made with pressures reaching a maximum of 
25,000 volts. Cables laid underground and in service for 
electric lighting undoubtedly suffer to a vastly greater extent 
from electrolytic and resonance effects than from the mere 
difference between the mean square and maximum values of 
the pressure, but in testing by stressing pressures, and in 
other instances, there are clear indications of an action such 
as we alluded to, and the result cannot be explained away by 
attributing it to resonance. The form of pressure curve 
given by the alternator used in the above tests was saw- 
toothed, but not of an abnormally severe character. 


PROFESSIONAL ETIQUETTE. 


Sure y the time has arrived, although for that matter the 
same might have been said years ago, for the authorities 
who preside over and formulate the written or unwritten laws 
of etiquette for the medical profession, to modify the rigorous 
régime under which physicians and medical m2n generally 
labour. Some men certainly have the courage to express 
themselves freely on matters which directly affect the true 
interests of medical science, but unfortunately these are few 
and far between. Dr. Hedley, of Brighton, is one of the 
few, and although he may not have concerned himself much 
about the question of etiquette when writing to us last weck, 
other gentlemen who would gladly aid us in our crusade 
against humbug, feel themselves constrained to hold aloof 
from any journalistic coutroversy through fear of com- 
mitting a breach of, or having too great a regard for, the 
absurdities which regulate their professional actions— 
absurdities which ought to be made obsolete. 

Only the other day a well known West End pbysician 
wrote to us touching our leader of September 7th, as 
follows :—‘“I quite agree with all you say in your leader, 
but I cannot send you a letter for publication because it 
would be contrary to the rules of my profession,” and many 
others have verbally given us the same reason for refraining 
to unburden themselves in our columns. 

The vendors of bogus electrical curative appliances, patent 
pills and medicines, electrical anti-rheumatic rings, magnetic 
garments, &c., can here, in this land of freedom, advertise 
their wares in terms which simply teem with fraud and 
falsehood, yet the bond fide medical man must submit to the 
printed insults to his profession, writhe under indignities 
which he is powerless to resent, and see all around him 
instances of the suffering and torture inflicted upon poor 
weak-minded, as well as weak-bodied, humanity, by ignorant 
charlatans, without being able to utter a public protest, 


That certain doubts should exist in the public mind regarding 
the ability of the general medical practioner to effect any 
permanent good in many of the cases which he is called upon 
to treat is only natural, and the frequent mistakes made in 
the diagnosis of sometimes very simple disorders aggravate 
these suspicions ; but broadly speaking, we believe that the 
medical profession—a profession which should be the most 
ennobling of all, for the very reason that its one purpose is to 
alleviate human suffering and to save life—has the sympathy 
and trust of the community at large. Still it is monstrous 
that it should be left to the technical papers of this country 
to clear the legitimate field of the medical profession of the 
impostors who, like rank and poisonous growths, flourish in 
its midst. 

In Berlin and Vienna, we understand, the authorities take 
care that these pests to society are on their way to the 
fronticr in 24 hours; here it would seem that a premium is 
put upon their illicit trading, and that their development 
is actually courted. 

It is not much to the credit of Englishmen, whose love of 
fairness and hatred of all that savours of dishonesty and 
trickery is proverbial, that thcse vampires should be allowed 
to carry on their nefarious practices with absolute impunity, 
fearing neither the law of the land, nor abating their 
audacious statements even when it is shown that they are 
against even the elementary precepts of science. 

What would be said of engineers and electricians if some 
ridiculous etiquette prevented a word being spoken against 
impossible machinery, secret powder batteries which consume 
no zinc, and the thousand and one insane projects which are 
continually forcing themselves into notoriety. 

Allow medical men a little more license, a little more 
freedom from the etiquette which keeps their hands tied and 
their mouths shut, and in the future they can fight for them- 
selves and win battles like those which have recently been 
fought and won for them. 


AN important contribution to our know- 
ledge of ion migration appears in the 
Zeitschrift fiir Physikalische Chemie, xiii., 
pp. 191—288, under the signature of G. Bredig. After 
reviewing all that is definitely known about this migration, 
the author gives a table for the conversion of the conduc- 
tivity value of a solution at various degrees of dilution into 
that at infinite dilution ; this depends only on the product 
of the valencies of the ions and not on their nature, and its 
validity is shown by a comparison of calculated numbers 
with those obtained by Kohlrausch. To the available data 
which Bredig collects, he adds a large number of conductivity 
numbers obtained from his own investigations, more especially 
in the case of organic bases, the conductivity of about 150 
substances having been determined by means of an alter- 
nating current and telephone. In all, about 300 substances 
were available for discussion. From these data, using the 
value of Nernst and Loeb for the velocity of the silver ion, 
the velocities of about 300 ions are calculated, and then by 
means of the table the conductivity of the substance. In 
almost all cases the agreement between these numbers and 
those found experimentally is very good. The ion velocities 
are in all cases given in mercury units, so that for conversion 
into C.G.S. units they have to be multiplied by 110 x 10’. 
From these results Bredig deduces the following relations :— 
The velocity of the elementary ions is a periodic function of 
the atomic weight, the curve being also very closely analogous 
to that for internal friction. In complex ions the velocity is 
largely an additive property, isomeric ions of analogous con- 
stitution have equal velocities, and to a continuous additive 
change in the composition of the ion corresponds a con- 
tinuous but decreasing change in the velocity. In general a 
retarding effect on the velocity is produced by substitutions. 
A number of these are given, and there are some interesting 
reflections at the close of the paper of a more strictly 
chemical nature. 


The Stochiometry of 
the Ions. 
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COWPER-COLES ELECTRO-ZINCING 
PROCESS. 


In a former issue we gave a brief description of a Cowper- 
Coles galvanising plant that had been erected at the works 
of Messrs. Laird Bros., of Birkenhead, for zincing the skin 
plates and frames of torpedo boat destroyers, with the object 
of cheapening the process of coating iron with spelter, and of 
avoiding the deterioration of the quality of the material 
which usually follows pickling and hot galvanising. Certain 
fallacies have long existed with reference to the relative merits 


Fig. 1. 


of the dry and wet methods of galvanising. Zinc as a pro- 
tective coating is unexceptional, on account of its electro- 
chemical relation to iron. The comparative inertia of lead 
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to the chemical action of most acids has led to the conten- 
tion that it forms as good a, if not a better, protection to iron 
a8 zinc, but in practice is found to be very deficient as a 
protective coating for iron against corrosion. Iron coated 


with zinc by passing it through a molten bath of that metal 
has the somewhat misleading name of galvanised iron, unless 
the term is taken as applying to the nature of the protecting 
coating and not tothe process. The first method employed for 
coating iron with zinc was electrolytical (the chain links of the 
Clifton suspension bridge were so coated), but it was abandoned 
in favour of the dry or molten process, as the results obtained 


Fia. 3. 


were not satisfactory, and the process was found to be slow 
and costly. The electro-deposition of zinc has been the 
subject of many patents, as the records of the Patent Office 
bear ample evidence. Most authorities recommend a current 


density of 18 or 20 ampéres per square foot of cathode sur- 
face, and aqueous solutions of zinc sulphate, acetate or 
chloride, as being the most suitable for its deposition. 
Hermann’s process has also been experimented with on a 
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commercial scale, the chief feature being the addition of the 
sulphates of the alkalies or alkaline earth to a weak solution 
of zinc sulphate. Electrolytes made by adding caustic potash 
or soda to a suitable zinc salt have been found to be un- 
workable in practice on account of the formation of insoluble 
zinc oxide on the surface of the anode. To all intents and 
purposes the deposits obtained from acid solutions under 
favourable conditions are fairly adhesive when great care is 
exercised in the preparation of the receiving surface, but 
unfortunately the zinc coating is of a transitory nature, its 
durability being incompatible with hot galvanising, as the 
deposit is porous and retains some of the acid salts, which 
cause a wasting of the zinc and rusting of the steel or iron. 
The Cowper-Coles process, we are informed, overcomes these 
difficulties. A plant erected at the works of Messrs. Watson 
Laidlaw & Co., Glasgow, consists of four baths, viz.,a cleansing 
bath, pickling vat, washing tank, and the zincing bath, which 
are arranged rectangularly with a radial crane in the centre. 
The cycle of operations is as follows :—The articles to be 
zinced, if thickly coated with grease are passed through the 
“potash boil” which is kept at a temperature of about 
200° F. by means of a copper steam coil, the solution con- 
sisting of one lb. of American potash to the gallon of water. 
The articles are then placed in the pickling tank which con- 
tains a weak solution of sulphuric acid and water, kept circula- 
ting by a steam jacketed pipe outside the tank. The articles 
are next placed in the washing or oxidising tank and allowed 
to remain there until they are required for zincing. The 
current density employed in the zincing bath is about 50 
ampéres per square foot, the total output of the dynamo 
being 2,500 amperes at an E.M.F. of 5 volts. The current 
is conveyed from the dynamo to the zincing bath by two 
cotton braided cables having a total sectional area of 2} inches. 
Each cable contains 16,000 No. 33 S.W.G. wires made up 
into twenty strands. The current is distributed to the 
zincing and pickling vats by a plug switchboard as illustrated 
in fig. 1, fig. 2 being a diagram of the connections. Fig. 3 
shows a general view of the engine and dynamo, which is run 
at an approximate speed of 350 revolutions per minute. The 
dynamo commutator is 9 inches long, the armature 16 inches 
by 18% inches diameter, and the journals 10 inches long by 
j-inch diameter. The cathodes, that is the articles being 
zinced, are suspended on compound copper and steel suspen- 
sion bars. Fig. 4 illustrates an arrangement of anodes easily 
adjustable to any shaped article to be zinced. The patents 
are now controlled by the Cowper-Coles Galvanising Syndi- 
cate, Limited. At a future date, we hope to give a detailed 
account of a plant now in course of erection, having a bath 
capacity of 14,000 gallons. 


THE VELVO CARBON BATTERY. 


To all intents and purposes this battery, to which we re- 
ferred last week, is a Smee element, with an improved nega- 
tive electrode, consisting of carbon rods coated with a fine 
filamentous carbon, like velvet, from which the hydrogen 
very readily escapes. A further improvement consists in the 
method of making connection to the carbons, which is done 
by wedging in a silver wire into the hollow core of the 
carbon rods; the silver is not acted upon by the dilute sul- 
phuric acid, and therefore the contact remains good. 

_ A Smee cell, if worked at a moderate discharge per square 
inch of negative plates, remains fairly steady at 0°5 volt; 
until the solution falls considerably in strength, this terminal 
pressure is almost constant. 

No form of Smee battery can have even a moderate 
cfficiency; the E.M.F. at the first start is that between 
the negative and positive plates, but this rapidly falls to the 
E.M.F. between hydrogen and zinc. In an experiment on a 
Smee cell by Sprague, the current fell in half an hour from 
17-7 to 9; in the first five minutes it fell from 17°7 to 13°7. 

It is, however, not claimed for the Velvo battery that it is 
efficient. What is aimed at in, and claimed for, the battery, is 
thut it is simple, requires no depolariser, no porous pots, no 
corrodible connections, is easily charged ond Ghitemanl by 
unskilled people, using a simple solution of acid and water, 
and gives off no destructive fumes. ‘hese are all common 


properties of the Smee cell (and, we should add, also 
the Walker, in which platinised carbon is used), and hence 
belong to the Velvo battery. 

Tests made by the inventor gave an output of 67 watt- 
hours for a consumption of 5% ounces of zine and 1} lbs. of 
acid, equal to 5 lbs. of zinc and 18 lbs. of acid per 1,000 
watt-hours. The zinc costs 5d. per pound, and acid }d., so 
that at a discharge of about 19 ampéres the cost is 2s. 10d. 
per B.T.U. 

A test at a discharge of about 60 ampéres gave zinc con- 
sumed per 1,000 watt-hours = 6} lbs. At this rate the 
price per unit comes out at 3s. 24d. per B.T.U. 

Prof. Jamieson has tested this cell, and we give the ful- 
lowing extracts from his reports :— 


I have proved that Velvo carbons are much superior to plain carbon 
plates or rods of the same dimensions for collecting electric currents, 
and for dissipating the hydrogen naturally evolved in primary cells. 

Your patent silver wire loop connections to the Velvo carbons were 
proyed to have less resistance, to be lighter and cheaper than any 
other known practical method of connecting up carbons in proximity 
to dilute sulphuric acid. Moreover your silver connections allow the 
whole surface of the carbons to be utilised, they are incorrodible, and 
are also convenient for making up compound electrodes in the case 
of high discharge batteries. 

This cell has proved capable of giving fully 30 ampéres for a seven 
hours’ continuous run on a consumption of zinc of 2? lbs. per 1,000 
ampére-hours, a mean of 5:1 lbs. of zinc per electrical horse-power hour 
in the working circuit, and nearly 14 lbs. of commercial sulphuric acid 
is used per pound of zinc consumed. 

The cell only weighed 17 lbs. when in full working order, and gave: 
an output of 1 watt per pound. Weight for weight it consequently 
yields a greater output than any other primary or secondary cell witi: 
which I am acquainted. 

Mr. Barnett made the following experiments to deter- 
mine what superiority (if any) was possessed by Velvo carbons 
generally, as compared with plain carbons, for collecting 
heavy currents in a bichromate of potash exciting solution, 
and also to find which of the several practical velvo-coverings 
was the best suited to the purpose. A number of carbons, 
each of approximately the same length and thickness and «| 
similarly connected, were prepared (they were ali nine milli- 
metres diameter hollow lighting carbons) ; these were place.! 
one by one in a cell containing a pure unamalgamated zinc 
rod and a charge of weak bichromate solution. In each case 
connection was made through the same wires to a smill 
ampcremeter. 

The depth of immersion of the carbons was in each case 
six inches, 

One plain carbon and three Velvo carbons were tested. 

The results were as follows :— 


Initial Time taken to fall 

current. to 2 ampéres. 
Plain carbon 22 5 sec. 
V.C. short pile cotton eee 2°8 1 min. 12 sec. 
V.C. long pile cotton si 38 2 min. 20 sec. 
V.C. long pile flax ... >. 1 min. 40 sec. 


These experiments are not very conclusive, for the tine 
was too short to give any reliable results. A test of this 
kind requires a series of cells, at least five or six, a careful 
measurement of internal resistance before and after dis- 
charge, and measurement of current and terminal pre:suie 
at short intervals during at least one hour. 

We refer to this test especially, because it shows at first 
glance what looks like an improvement, but when we real 
the time column it means nothing more than a measure o! 
initial current, which is of no importance whatever. That 
the plain carbon dropped to 2 amperes in five seconds, while 
the Velvo carbon fell in about two minutes to the same 
value, only shows that the plain carbon fell 0-2 in five 
seconds, while the best Velvo dropped 1°8 in 140 seconds, it 
fell nine times the amount, and therefore took about 2% 
times five seconds to fall ; but what happened after they had 
fallen to 2 ampéres is the only point which would have been 
well worth recording. 

Another test should have been made by trying an ordinary 
Smee, a Walker, and a Velvo battery, both under exactly 
the same conditions; this test would place above suspicivu 
whatever improvement there may be in the Velvo battery. _ 

The hydrogen is allowed to escape into the boat, and as it 
is not always pure, it ought to be conveyed up a small funnel! 
and displaced by an air current; that is, the battery com- 
partment ought to be shut off entirely from the boat, but at 
the same time it should be thoroughly ventilated. . 

Here follows a description of the battery, taken mainly 
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from the specifications as given by Mr. Barnett: The 
negative electrode, as at present prepared for use in simple 
non-depolarising solutions, consists of Lacombe carbon 
arc light rods 9 mm. diameter, 1 foot long, with velveteen 
cemented upon them, afterwards carbonised at a high tem- 
perature. For use in depolarising solutions, it consists of 
similar rods, but covered with deep pile corduroy. 

The carbons are as made for coring, but uncored. In the 
core hole at the end is wedged a length of 2 inches of 28 
gauge pure silver wire, by means of a celluloid wire wedge, 
which forms the incorrodible connections, as at present 
applied to carbons for use entirely under the surface of 
simple dilute sulphuric acid. 

If the connected portion of the carbon is to be above the 
level of the liquid, the joint is protected by ozokerit wax, and 
for use in depolarising solutions a platinum wire is used 
in place of the silver. 

The silver connection costs one-eighth of a penny, and the 
platinum connection costs nearly 2d. 

The water or spent solution is dealt with by an ebonite 
pump fixed permanently in the motor chamber, which com- 
municates with the cells by lead or attached flexible rubber 
pipes, and the acid is tapped into the cells from a flexible 
— one end of which is inserted in the carboy on the 

nk, 

The whole of the cells may be charged or discharged in 
10 minutes, and half an hour is sufficient time to replace 
a set of zine plates. 


STREET LIGHTING BY ALTERNATING ARCS. 


In reference to the article and letter on this subject which 
we published in our last issue, Mr. Samuel G. Neiler writes 
to the New York Hlectrical Engineer as follows :— 

“T have noticed the letter in your issue of August 15th 
in reference to ‘Street Lighting by Alternating Arcs,’ signed 
by Hon. Wm. F’, Cody (?), and, to say the least, I was con- 
siderably amused at the attempt to throw a slight upon the 
article written by Mr. R. E. Richardson and myself. In our 
article we said nothing whatever against the general adop- 
tion of alternating arc lamps, excepting as Mr. Armstrong 
proposed to use them in connection with his ideal plant and 
system of distribution. 

“T have not the remotest idea what point the writer was 
driving at in referring to our statement that ‘to avoid argu- 
ment, we would agree that, under certain conditions, there 
might be a saving in cost of conductors in favour of the 
alternating system, but such conditions would naturally be 
special cases.’ Mr. Armstrong’s article assumed an ideal 
plant, and without question special conditions were necessarily 
imposed which were not practicable to adopt, and in our 
communication we took up this particular point and showed, 
I hope, where his deductions were incorrect, as well as endea- 
voured to bring out clearly the point where it would be of 
advantage to use such a system, particularly in connection 
with existing incandescent alternating plants, and I am glad 
to note that your correspondent agrees with us that Mr. 
Armstrong did make a number of misleading statements. 

“ To quote from the letter : ‘They next state that because 
of an are lamp being constructed under broad patents, it 
would not be admissible.’ This is ludicrous in the extreme, 
as one will readily see, by a perusal of our article, exactly to 
what reference was made. 

“The most amusing part of your correspondent’s letter is 
the statement that ‘they do not state what they cut in when 
they cut out ’—referring to the operation of the automatic 
cut-out in a series arc lamp. The poor fellow must be sadly 
deficient in his knowledge of the interior mechanism of a 
series arc lamp. Does he think we would have a resistance 
to cut in series with the lamp, or, as I would infer from what 
he writes further on, that we would place an automatic cut- 
out on a pole? 

“T am sorry indeed that ‘Buffalo William’ should see 
anything misleading in our statement that ‘ careless linemen 
often put in copper wire for fuses.’ No reference was made 
to copper wire fuses at all, but to copper wire such as line- 
men are ever apt to use. 

“I cannot see wherein taking two men to reply, as noted 


in the first part of the letter, has any bearing on the ques- 
tion at issue, and cannot find that any point has been 
brought forward wherein we were wrong in the least in our 
deductions. 

“ After reading over the letter, I was not at all surprised 
that your correspondent preferred not to sign his name, but 
instead, should use the nom de plume of ‘ Buffalo Bill,’ 
thereby adding a ‘ Wild West Show,’ to what I cannot help 
looking at as a very deplorable composition for the enlighten- 
ment of the electrical fraternity, particularly in regard to 
cut-outs. I had at first thought of communicating with the 
Ifon. Wm. F. Cody and asking him when he had taken up 
the electrical (?) business in preference to that money-making 
show of his, but as the authorship of the article seemed 
apparent, I decided to offer my thanks directly for a few 
moments of amusement such as I have not experienced for 
many moons.” 


HOW TO DEAL WITH APPARENT DEATH 
FROM ELECTRIC SHOCK.’ 


By AUGUSTIN H. GOELET, M.D. 


Mucu interest has recently been excited by the report from 
France of the resuscitation of a man apparently killed by 
electricity, and by the announcement of the French scientist, 
D’Arsonval, that a person so shocked should be treated as one 
drowned. The suggestion is a good one, but may be some- 
what misleading unless understood ; that is, unless the person 
undertaking the resuscitation appreciates what is to be 
accomplished, and just how it is to be done, 

As this authority says, an electric shock may produce 
death in one of two ways, viz. :— 

1. By producing destructive tissue changes, when death is 
absolute; or (2), by producing sudden arrest of the respi- 
ratory and heart muscles through excitement of the nerve 
centres, when death is only apparent ; in other words, anima- 
tion is merely suspended. The subject may be aroused from 
this syncope if efforts at resuscitation are not too long delayed. 

‘The alternating current, which is usually regarded as the 
most deadly, strange to say, nearly always produces death in 
this second manner. 

To say that a person has received a shock from a wire 
conveying a current of 4,000 or 5,000 volts, does not neces- 
sarily signify that the body has been subjected to the full 
force of the current, even if the meter does register nearly 
1 ampére during the time of the accident. In view of the 
fact that the human body offers a resistance of several thon- 
sand ohms, which resistance is greatly increased by imperfect 
contact, and by charring and burning the tissues at the 
points of application, it is not often that the internal struc- 
tures or vital organs are submitted to a very considerable 
volume of current, though it apparently passes through the 
body. It must be borne in mind that when the clothing is 
moist with perspiration or wet with rain, it offers a circuit 
of less resistance than the human body, and in this event 
the body receives only a shunt current, very much less in 
quantity than the main current. The bulk of current, in 
this instance, passes over the surface and does not enter the 
body. This may explain the survival of some who have 
apparently withstood very powerful currents. 

{t must be presumed, therefore, that electricity seldom 
kills outright, though the condition of suspended anima- 
tion which it induces would result in death if not coun- 
teracted. 

All things considered, it is rational to attempt the resus- 
citation of those apparently killed by electricity, and if not 
too long delayed, the effort promises fair chances of success, 
provided proper means are instituted. 

If the body has actually been submitted to a current of 
sufficient volume to produce destructive tissue changes, all 
efforts at resuscitation will, of course, be futile. 

If, on the other hand, only respiration and the heart’s 
action have been temporarily arrested, there is a condition of 


* The New York Llectrical. World. 
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syncope simulating “nt death by drowning, or from 
anzesthetics, and the physician knows that patients in this 
condition are frequently revived. Laymen will appreciate 
the nature of this condition if it is explained as one of ex- 
aggerated faint, and would not feel appalled upon encoun- 
tering it if previously instructed how to cope with it. In 
an ordinary fainting spell, the necessity to stimulate is 


prompt stimulation, and that the quickest and most powerful 
stimulant which can be employed is artificial respiration. 
The man must be made to breathe, if this is possible, and 
efforts to induce respiration must not be suspended until 
breathing is fully and normally restored, or until it is abso- 
lutely certain that life is extinct. This cannot be assured in 
less than an hour’s persistent, energetic, tirclcss ¢ ffort. 


— 


Szeconp Pos!rTiIon. 


universally weg In syncope resulting from an electric 
shock stimulation is likewise indicated, but more vigorous 
measures are required. This is the only difference. 

As said above, the direction to treat one shocked by elec- 
tricity as one drowned may be misleading, as the conception 
of the layman of the necessities in this case would be to roll 
the body on a barrel. Let him understand that the condi- 
tion is one of exaggerated faint, that the necessity is for 


The accompanying illustrations will serve to make intelli- 
gible the following directions for artificial respiration :— 

The body must be placed upon the back. A roll made of 
acoat or anything else convenient (rolled, not folded), is 
placed under the shoulders, and must be sufficiently large to 
so prop the spine up as to drop the head backwards. The 
operator should kneel behind the subject’s head, facing him, 
grasp the elbows and draw them well over the head, so as to 


‘a 
| 
| br 
tw 
| sic 
hi 
ar 
| re 
sa 
| T 
mi 
ire, /\ ar 
he 
First Position. ig 
al 
73> 
pl 
lo 
| 
Lf 
Va = is 
t 
t 
t 
ti 
a 
I 
I 


ww 


Vol. 35. No. 678, SzEPTEMBER 21, 1894.] THE ELECTRICAL REVIEW. 343 


bring them almost together above it, and hold them there for 
two or three seconds. Then he carries them down to the 
sides and front of the chest, firmly compressing it by throwing 
his weight upon them. After two or three seconds the arms 
are again carried above the head, and the same manceuvre is 
repeated at the rate of 15 or 16 times per minute. At the 
same time the tongue must be drawn out to free the throat. 
This manipulation stimulates respiration in the following 
manner, viz.:—When the arms are extended over the head 
the chest-walls are expanded, just as in inspiration, and if 
the throat is clear the air will rush into thelungs. When the 
arms are brought down to the sides of the chest, compressing 
it, the air is expelled, just as in expiration. 

This is the most convenient and reliable manner of 
inducing artificial respiration. It is known as Sylvester’s 
method. The operator must, however, appreciate the fact 
that this manipulation must be executed with metho-lical 
deliberation just as described, and never hurriedly nor half- 
heartedly. ‘To grasp the arms and move them rapidly up and 
down like a pump-handle is both absurd and absolutely 
useless. 

In addition to this, if an assistant be at hand, the to: zu», 
held by a cloth or handkerchief to prevent slipping, should 
be seized and drawn forcibly out during the act of ins<pira- 
tion, or when the arms are extended above the hea:!, and 
when the chest is compressed it may be allowed to recede. 
This rhythmical traction upon the tongue is in itself an 
excellent stimulant of respiration. It acts not only by freeing 
the throat of the tongue, which may fall back and obstruct 
breathing, but also by reflex irritation, through the fraenum 
or bridle under the tongue being drawn forcibly against the 
lower teeth. 

Should these efforts fail to elicit any response or arouse any 
signs of life, recourse may be had to another method of 
stimulation by exciting the dormant nerve centres. This 
should, however, be reserved for the physician, who should 
always be summoned when it is possible to get one, or should 
be made use of only by one who realises the injury that may 
be done if it is carelessly practiced. Still, when the necessity 
is great, and other means have been exhausted, some risk is 
allowable. 

I refer to forcible stretching of the sphincter muscle con- 
trolling the rectum or lower bowel. It is well known to 
physicians that this muscle is the last portion of the body to 
lose its sensibility, and that by irritating it by forcibly 
stretching, a gasp will often be elicited from one actually 
moribund. 

The method of procedure is this :— 

Turning the patient on the side, the index finger or thumb 
is inserted into the rectum and the muscle, which, if sensible, 
will be felt to resist, should be forcibly and suddenly drawn 
backwards, towards the spine. Care must be taken not to 
introduce the finger roughly, or to use sufficient force to 
lacerate or wound the parts. 

Ilaving obtained one gasp, artificial respiration should bz 
continued, and a repetition of the proceeding should be re- 
served until respiration again fails. In some instances, how- 
ever, it may be necessary to repeat this with every effort at 
inducing inspiration, that is, every time the arms are extended 
over the head. The subject then being on the back, the 
knees are drawn upwards to facilitate access to the rectum. 

If the accident occurs in a city or large town, oxygen, 
which may be obtained at every drug store, may be used. 
This is a powerful stimulant to the heart if it can be made 
to enter the lungs. 

This gas comes in cylinders, furnished with a stop-cock 
and tubes and bottle, which latter is to be half filled with 
water, through which the gas passes when turned on. (Sce 
figs.) If acone or mouthpiece is not furnished with the 
apparatus, one can be hastily improvised from a piece of stiff 

per, and attached by a string to the ordinary mouthpiece. 

0 use the oxygen, place the cone over the patient’s face, and 
turn on the stop-cock until the gas is seen to bubble freely 
through the water in the bottle. Efforts at artificial respira- 
tion should be kept up while the gas is being administered, 
to favour its entrance into the lungs. 

The use of electricity to re-awaken the heart and lungs to 
action offers another auxiliary to the resuscitation process, 
but implies the skilled employment of special electrical appa- 
ratus — within the possession of the physician, who 
naturally does not require instruction. 


When I was requested by the editors of the Zlectrical 
World to contribute this article I gladly accepted, because : 

1. Iam convinced that many who have died in conse- 
quence of electrical shocks might have been saved if those 


IMPROVISED McCUTHPIECE. 


at hand had been properly instructed in the methods of re- 

viving suspended animation, and ; 
2. I hope all electrical companies will be impressed with 

the importance of having their linemen and other employés 


OxyaeEn, &c. 


engaged in the vicinity of dangerous currents, so instructed 
and trained, that without delay methods of resuscitation can 
at once be instituted. 

Thus the giant, electricity, will more surely become man’s 
servant, a faithful and ever obedient one, instead of as now, 
occasionally, through man’s carelessness, his slayer. 


Pacific Cable.—With regard to the proposed adoption of 
Neckar Island as one of the landing places for the Pacific 
cable, it is pointed out in the 7'imes of last Wednesday that 
the island has not recently been annexed, for the very good 
reason that for some time it has been recognised by the 
Imperial Government as being within the limits claimed by 
the Hawaiian Republic. At the best, the island seems a 
most unsuitable landing place; but it is, nevertheless, re- 
ported that H.M.S. Champion left Honolulu on August 27th 
for Neckar, to make soundings and report upon the adapta- 


bility of the island as a cable station. 
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SYMBOLS FOR PHYSICAL QUANTITIES AND ABBREVIATIONS FOR UNITS.* 


Recommended by the Committee on Notation of the Chamber of Delegates of the International Electrical Congress of 1893. 
With the names added in italics of the practical magnetic units provisionally adopted by the American Institute of Electrical Engineers. 


CorrEcTED By M. HOSPITALIER. 


Physical quantities. Symbols. ee. | 
3. 2. 3. 
FUNDAMENTAL, 
Time} ... 7, t 
GEOMETRIC, 
SURFACE S,s8 S= LL 
VoLuME V V= LLL 
arc 
ANGLE (*) a, B 
MECHANICAL. 
VELOCITY v 
v 
ANGULAR VELOCITY ... 
v 
ACCELERATION @ 
ive Pf | F=Ma 
Work ... W W= 
Power (’) | Pa w 
F 
PRESSURE p | p= 
Moment or (°) K K= ML 
MAGNETIC, | 
Srrenatu oF Pore... Fe 
Macyetic Moment (“)  ...| 
TION (°) 4 
F 
Frecp Intensity (/) == 
m 
or (Macneric) Force $=HS 
Maenetic Inpucrtion B = 
Macnetisinc Force} (") ... 
MaGnetomorivE Forcx(‘) ... F F = 
Retvuctance (Maenetic Re- R R 
(Macyeric) Permeasinity...| / 
(Maenetic) . K «= 
Revvortyrry (Speciric Maa- 
NETIC (*) 
ELECTRO-MAGNETIC,. 
R 
ESISTANCE ... ne Rr R= 
ELECTROMOTIVE FoRcE E,e E=kI | 
DIFFERENCE OF U = RI 
E 
INTENSITY OF CURRENT (”) ... [= 
Quantity or ELEcrniciry ... Q=1T 
Capacity (”) ... Cre C= 4 
ENERGY ... Ww W = RIT 
Execrric Power (°) P 
Resistivity (SPEcIFIc Resist- _ 
ConpucranceE (”) Gig G= 
Conpvctiviry (Sprciric Con- 1 
CokFFICIENr OF INDUCTION L.1 


Dimensions 
f th hysical Names of the C.G.8. 
units. 
4. 5. 
L Centimetre. 
M Mass of one gramme. 
T Second. 
Square centimetre. 
Ls Cubic centimetre. 
A number. Radian. 
Centimetre per second. 
Radian per second. 
Centimetre per second 
per second. 
Dyne. 
Erg. 
i? MT~ Erg per second. 
L- MT-* | Dyne per square centi- 
metre. 
M Gramme mass centi- 
metre squared. 
Lim | Gauss. 
| Weber. 
Gauss. 
Gauss. 
| Gilbert. 
Oersted 
J 
A number. 
A number. 
A number. 
| 
LoT 
L 


Abbreviations) Abbrevia- 
| of the names tions of 
| of the Practical units. the 
| C.G.S. units. practical 
units. 
| 6. q.. 
| cm Metre. m 
| g Mass of akilogramme. kg 
| 8 Minute; hour. m;h 
cm? Square metre. m? 
cm* Cubic metre. m* 
Degree; minute; 
second; grade. 
em:s(*)/ Metre per second. m:s 
Revolutions (turns) t:m 
per minute. 
cm : Metre per second per | 
second. 
dyne (“)| Gramme;kilogramme. | g; kg 
erg (”) Kilogrammetre. kgm 
erg:s(”)| Kilogrammetre per kgm: s 
second, (**) 
dyne:cm*(*)| Kilogram per square | kg : cm* 
centimetre. (%) 
g-cm? 
| 5 
Gauss. 
Weber. 
(auss. 
(rauss. °C) 
|Gilbert; 1 Gilbert = 0°7958| 
ampére-turns (a-t). 
Oersted. 
| 
| 
| | 
| Obm. | ohm 
| eee | Volt. 
see Volt. v 
. | Coulomb; ampére hour. | c;a-h 
ee aes | Joule; watt-hour. | J; w-h 
one ose | Ohm-centimetre. _obm-eni 
Henry. H 


| 


+ The International Bureau of Weights and Measures has established an important distinction in the notation of time, according as it refers to the epuch (date of 
In the former case the reference letters are used as indices, and in the latter they are on the same line with the 


time or day) or the duration of a phenomenon. 


numbers; for instance, an experiment began at gh y5™ 46°, lasted 2 h. 15 m. 46 s., and ended at 4” 31™ 39°, 


} Nis the number of windings, and L the length of the solenoid generating the magnetising force. 


Nore.—The symbols for magnetic units are known to printers as French script, and may be so desiznated on MSS. 


recommended by M, Tospitalier, is that uf the foundry of Damon & Pects, 44, Beekman Stre_t, New York. 
* New York Electrical World. , 


This method is to be recommended. 
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SYMBOLS FOR PHYSICAL QUANTITIES. 


Pror. JAMIESON sends the following proposed modifications 
to certain of the symbols, &c., which we have this week 
printed on page 344. His objections will no doubt receive 
careful consideration from British and foreign electricians, 
since he has given a good deal of thought to this subject. 
In fact, he read a paper before the Institution of Electrical 
Engineers, London, as far back as 1885 (we believe) on this 
very subject, in virtue of which a committee was formed to 
draw up terms, &c.; and in Munro and Jamieson’s pocket- 
book he has collected not only a set of letters but also a set 
of graphic symbols for diagrams, after communicating with 
a large number of prominent electricians and electrical engi- 
neers. These, we believe, have generally found acceptance in 
this country, and we, ourselves, have used them in our 
writings for some time. 

Beginning with the word “ angle,” he says that although 
the first Greek letter a is often used as a symbol to denote 
an angle, yet it has the objection (in print) of being so very 
like the italic letter a in equations, that 6, 0 and ¢ are pre- 
ferable. need not be confused with ©, which he agrees is 
a suitable enough letter to denote “ magnetic flux.” 

In addition to the letter p, which is used to denote 
“power ” in the abstract, he would like to see H.P., I.H.P., 
B.H.P. and E.H.P. introduced for horse-power, indicated, 
brake, and electrical horse-powers respectively. These letters 
are, however, so generally accepted and used, that perhaps it 
is not worth while burdening the table with them. 

He thinks that k is not a suitable letter for “ moment 
of inertia,” and he sees no need for any single letter, since it 
is sufficiently well expressed by mi? in Column 8. 

He would entirely avoid the use of French script letters, 
as being difficult to write on paper and on the blackboard. 
Also, from the fact, that they are not common in printer's 
founts (in this country at least). He much prefers the simple 
block letters so well known and so easily made. For example 
he would much prefer M, |, H, B, F, R, to the corres- 


ponding uncommon, ragged, French script letters. 
For “ reluctivity ” he would not use v, but simply j, since 


the v is easily confounded with v. 

For “difference of potential” he prefers Prof. Ayrton’s 
expression “ potential difference,” and he would write simply 
V for the p.d. in volts, or P.D. when by itself in text. He 
entirely objects to the use of U and w. 

He thinks the word “intensity” in the expression “ intensity 
of current” has xo meaning, or, at least, a misleading one 
to a Britisher as well as toan American, whatever it may have 
to a German, Italian, or Spaniard, &c. This word intensity 
should be entirely omitted from the electrician’s vocabulary 
in connection with the word “current,” and the natural 
letters c and c used to denote “current.” We simply speak 
or write of the “current” as so many ampéres and no more 
and we keep our Ii’s open for something else. 

He says that when over in America he found the elec- 
tricians and engineers there using the word “capacity” in a 
dozen different senses, just like their word elegant! e.g., they 
spoke and wrote about ampéres capacity, dynamo and battery, 
and engine and boiler, and brain capacity, &c.! To get 


over this difficulty he proposes to spell the truly electrical 
word (viz., coulombs per volt, or Q'v), as Kapacity and to 
denote it by the letters k and /, which are now very com- 
monly adopted for the same. 

For “electric power,” as distinct from mechanical power, 
he prefers W, or Pw, for the general letter p for power has been 
already referred to and used in the table. w with the suffix 
Pp means “watt power,” and p with the suffix w means 
“ power in watts,” which is the /rwe and only meaning. 

There is no use, he thinks, of the letters G and g for 
conductance, since the reciprocal of k (the resistance), or 


x is quite sufficient. 


For coefficients of induction he would prefer to use L, for 
self-induction, and L,, for mutual induction, instead of L and 
1 which have already been used for “length.” 

Wherever the word per comes in, the simple mathematical 
sign /for the same is preferable to a colon (:), eg., for 
“centimetres per second” he would simply write cm /s instead 
of cm:s. He thinks a small capital 4 should be used for 
ampere, seeing that a small capital v is used for volt, and he 
cannot see the good of not using the accepted for ohm and 
© for megohm, which were in use by telegraph electricians 
long before electric lighting, &c., was dreamt of as a practical 


enterprise. For mho, he would simply use . 


Finally, he thinks that the new terms Gauss, Weber, 
Gilbert, and Oersted, are neither well chosen nor necessary. 
At least, if the necessity should arise for words to express 
“field intensity,” &c., &c., the terms mentioned in the table 
should be very carefully discussed along with others which are 
more suggestive of the expressions which they are to 
indicate. 


COMBINED ENGINE AND DYNAMO. 


Tue following particulars are from the specification for the 
combined engine and dynamo which is illustrated in the 
accompanying engraving. The engine has high pressure 
double cylinder to give 7} indicated horse-power, with 80 lbs. 
steam pressure at 500 revolutions per minute. ‘he overall 
dimensions of the engine and dynamo are 1 foot 9 inches x 
4 feet 10 inches x 3 feet 10 inches in height. The dynamo 
gives 40 ampéres at 100 volts at 500 revolutions per minute, 
the magnets being shunt wound. ‘The engine bed is of box 
section, with extension for carrying the dynamo, the crank 
pedestals are cast on and fitted with phosphor bronze bear- 
ings. The stuffing boxes are long, and the glands screwed 
on, this form being adopted so that they shall not bind on 
the rods through carelessness in screwing up unevenly. 

The cylinders are 4} inches diameter x 3 inches stroke, 
lagged with planished sheet steel over non-conducting felt. 
The standards are of cast-iron, of H section, and the pistons 
are of cluminium steel, fitted with hard cast-iron rings and 
secured to the rods with cones, collars, and Delt’s metal nuts. 
The piston rods and the crankshaft are of steel, of large 
diameter and great strength, working in long phosphor 
bronze bearings. The bearing at the armature end is made 


Professor Jamieson’s Proposed Modifications to Suit British Electricians and Engineers. 


N.B.—Where no mark is made no alteration is proposed. 


(“) Column 2.—a should not be used for an angle as it is so liable 
to be confused with « in printing. § and @ are the best letters; also 
¢ is good, it will never be confused with & for flux. 

(*) Column 2.—A letter for “ power” alone is seldom required ; 
better use H.P. for horse-power, J.H./’. for indicated horse-power, 
for brake horse-power, Z.H.P. for electrical horse-power. 
However, P may pass, but the others might be added. 

(*) Columns 2, 3 and 4.—No use for any single letter, since M* is 
sufficiently concise. XK should be reserved for “kapacity.” 

(“) Columns 2 and 3.—m/ is quite good enough. Avoid French script. 
If such a single letter is desired, the clarendon or block [Y is best. 


Column 2—(*) |. @) B. H. OF. OR. 
() Columns 2 and 3.—Earth’s field, 1; local field, H, 
(*) Columns 2 and 3.— : sufficient, v confuses with a “ v.” 


(‘) Columns 2 and 3.—U, u will never do. Potential-difference is 
always denoted by v, for volts or PD or pd. 
-(") Columns 2 and 3.—J and i will never do, The French must 


Reference is always made to the Columns 1, 2, 3, &c. 
give this up. The word intensity has no meaning to Britishers. 
or Germans, or Americans. C and ¢ are the proper letters for current. 
(") Capacity should be spelt “ kapacity” to distinguish it from the 
many senses in which this word is used, and the letters A and / used 
to denote the same. 
(*)—W, is better, because it signifies power in watts. 


1 
(”) No use for a single letter, R sufficient. G will have to be re- 


served for “ Gauss” if this term is adopted. 

(*) For self-induction use Z, and for mutual induction use L,,. 

(") Columns 5 and 7.—These will never do. Do we want them ? 

Column 6.—(*) cm/s, better ; (‘) cm/s*, better ; (") 5; (") ©; () €/s; 
(7) d/em?; (”) g-cm*. A line, so /, always signifies per or + by in 
mathematics. 


(‘) Columns 7 and 8.—Not much used, put 2 if desired. 


Column 8.—("“) kgm/s; kg/em*; for ohm use w, and for 
megohm 2; (““) a,a; (°) w; and k.w.; (”) better w-cm. 


See Munro & Jamieson’s “ Pocket Book,” 10th edition, at the beginning. ‘ 
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extra long, and the shaft is provided with a coupling forged 
out of the solid, and on this the fly-wheel is keyed ; this bearing 
is so arranged that it takes up any thrust or pull from the 
armature. The fly-wheel is made with slots for barring, 
which are so arranged that if the engine moves suddenly 
forward when the bar is in, it comes out automatically with- 
out risk or shock to the attendant. The connecting rods are 
of steel, of the ordinary marine type, and the lubrication is 
effected by tubes from the main oil box. The governor is 
of the Pickering high speed sensitive type, driven by a strap. 
The guides are of cast-iron, secured to the back of the 
standards. The slide blocks are of steel, are lined with 
Magnolia metal, and lubricated by tubes from the main oil 
box. The piston rods are secured by steel nuts, pinned in 
position on each side of the slide block. 

The dynamo, as above-mentioned, is shunt-wound, and has 
a drum armature. The magnets are of soft charcoal iron, of 
the single horse-shoe type—cores and pole-pieces in one— 
machined all over. The yoke is formed of a separate piece, 
fitting between the extended top ends of the cores and secured 


in position by bolts. The shunt coils are carried on sheet 
iron formers with brass ends, the coils being of high resistance, 
held in position with the brassend rings. The angle plates for 
carrying magnets are massive brass castings. The arma- 
ture core is built up of annealed charcoal iron discs, insulated 
from each other, and mounted on a strong steel shaft fitted 
with key to drive the discs. The winding consists of a 
sufficient number of turns of insulated copper wire of such 
sectional area as to give the specified output. The insula- 
tion is mica and tape throughout, and coated with varnish. 
The driving power is transmitted to the winding by means 
of a number of flat driving teeth let into the core and insu- 
lated with mica. The commutator is of large diameter, with 
40 bars of hard-drawn copper, insulated with mica, and 
carried on a cast-steel bush keyed on the shaft. The depth 
of the bars in the direction of wear is }-inch. Thecollecting 
gear consists of four brushes, two for the positive and two for 
the negative, held in holders with holding-off catches. Theshaft 
is hard steel, the keys being sunk in, and with half coupling 
forged out of the solid to couple to the engine crank-shaft. 


THE “MONEY-NASH” ARC LAMP. 


Tue special feature of this lamp is the method of regulating 
two arcs in series, controlled by one set of mechanism, thereby 
dispensing with the usual wasteful resistance for reducing the 
E.M.F. of the circuit to 45 volts when only one pair of 
carbons are used. 

The illustration is sufficient to show the system of regulating 
the two arcs in series, and always maintaining an equal distance 
between the two pairs of carbon points. The upper carbon 
rod, A, is lowered by any suitable clutch, brake, or train of 
wheels, as in the ordinary arc lamp; but instead of carrying 
one carbon only, the two upper or positives are con- 
nected to the same by a cross bar (one being insulated), 
and conseqnently they are lowered simultaneously. The two 
lower or negative carbons are capable of moving vertically 
through a limited space to compensate for any irregularity of 
burning which may occur during the consumption of the two 
pairs of carbons, and are controlled in the following manner : 


From the lower holders carrying these carbons, rods are 
taken up through the base-plate of the lamp and jointed to 
the opposite ends of a rocking lever, each end of the said 
rocking lever being pivoted to the lower end of a loose core 
working in a fine wire solenoid and connected as a shunt across 
each respective arc. When the arcs are formed by raising the 
two upper or positive carbons, it is readily seen that they must 
both be the same length, owing to the differential shunt sole- 
noids connected as described, and as the vertical movement 
of the two lower carbons is about 1 inch on either side of 
their normal position, it is obvious there is ample allowance 
for any variation in the consumption, which in practice 
rarely exceeds 5 per cent. ’ 

Messrs. Money & Nash guarantee to give a light with a 
6-ampére lamp equal to an ordinary single lamp taking 10 
amperes, which means a saving of 3}d. per hour to the 
consumer using single arc lamps in paraliel off 100-volt 
circuits at the rate of 8d. per unit. Or otherwise, twice the 
amount of light at no extra charge for current. 

These lamps are adapted to both alternating and con- 
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tinuous currents, and have many advantages over two lamps 
in series, such as the perfect regulation of the two arcs, the 
convenience of using lamps independently, no special resist- 
ance for starting, and an unvarying and steady light. 

We think there may be many cases where these double 
ares would be advantageous. On the other hand, two arc 


Jamps in series give a better distribution of light, and are 
very satisfactory as a rule. 

The inventors state that 2 volts is the variation in a 
6-ampére lamp while feeding. To this we may say that 
we would insist on better regulation than that, 1 volt at the 
most is allowed on a 6-ampére lamp, and not long ago we 
tested one which feeds at 4 a volt variation. 


DUNCAN ALTERNATING METER. 


One of the problems which has confronted electrical en- 
gineers has been the invention of a commercial alternating 
current recording meter, which will record “all” loads 
correctly. 

This meter is dependent on the principle of the repulsion 
of a closed secondary from its primary, and is a development 
of Prof. Elihu Thomson’s classical experiments on that 
principle. 

The essential parts of the Duncan meter, which is made by 
the Fort Wayne Electric Corporation, are the primary or field 
coils, a, a! (see fig. 2), which are connected in series with 
the lamp circuit ; the secondary or armature, ©, consisting 
of an aluminium cylinder, a magnetic path diverter, d, made 
of laminated iron, and carrying a closed secondary, s, which 
consists of several copper punchings ; the aluminium fans, 
the registering train, and the spindle which carries said 
armature and fans. 

A very important feature of this meter is, that there are 
no brushes or commutator to get out of order, or other con- 


tacts to become dirty and oxidised. The armature has no 
electrical connection with the circuit. The motion of the 
armature or cylinder is due to the repulsion set up against 
it . a closed secondary, from the primary or field coils, 
a and a', 


Fig. 1. 


The action is explained more fully as follows: When the 
lamps are turned on, the current flows through the coils, « 
and a', and an alternating field is set up. This field is dis- 


a 


4 
> 


Fia. 2. 


torted or diverted from its natural direction, along the axis 
of a and a', by the diverter, ¢, and assumes a form 
similar to that shown in fig. 3. Foucault currents are 


generated in the armature and also in the closed secondary on 
the diverter. The use of this secondary on the diverter is to 
reverse its polarity. ; 

Suppose we consider the instant when the polarity of the 
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primary or field coil:, @ and a!, are as shown in fig. 3, the 
flux as it cuts through the cylinder obliquely, and as shown 
by the dotted line, will develop Foucault currents in it, 
which will have poles as shown in the diagram, i.e., a south 
pole on the outside circumference cf the cylinder and facing 
the south pole, s, of the primary coil, a, thereby setting 
up a repulsion, due to their being of the same polarity. 
Again, the north pole, x, which is shown on the inner cir- 
cumference of the cylinder will be attracted by the south 
pole, s, of the diverter, d. Therefore, the rotation is due to 
the repulsion set up by the two south poles on the outside of 
the cylinder, and the attraction between the two unlike poles 
inside. The same condition exists on the other or right 
hand side of the cylinder, only differing in the change of 
polarity. 

The closed secondary which is divided into two, each half 
being placed upon the respective poles of the diverter, 7, is 
for the purpose of changing the original or induced polarity 
of said diverter, so as to obtain a maximum torque in effect- 
ing an attraction between the induced poles on the inner 
surface of the cylinder and the diverter. 

If the axis of the diverter be placed along the axis of the 
coils, @ and a', or at right angles to it, there will be no 
motion, all the energy being expended in producing a lateral 
pressure on the shaft, but as soon as we move it from either 
of these positions, the force acts along a line which does not 
pass through the vertical axis, hence we have motion whose 
speed depends on the size of the angle formed by the two 
axes. Forty-five degrees gives the greatest speed. 

Fig. 1 is a complete view of this meter. 


CORRESPONDENCE. 


The Advantages of Alternating Currents. 


The article which appears in your issue of August 31st, 
entitled “The Maximum and Effective Pressure of Alter- 
nating Currents,” has reference to “the statement made by 
Prof. Thompson that alternating currents caused less trouble 
from leaks than if a continuous current of the same voltage 
were employed” ; and it points out “ how little this theory 
is in accordance with the experience of telegraph engineers,” 
who use “reversed or alternated currents for breaking down 
faults.” Now, by “reversed” currents, nothing else can be 
understood than the operation of reversing the testing bat- 
tery, as is done at times by telegraph engineers when taking 
a test for the localisation of a fault on a submarine cable ; 
but surely this is not to be considered as evidence of the 
effect of an ~ voltage upon a cable. Such an assumption 
is absurd, since it entirely ignores the time element ; it con- 
fuses the electrolytic action upon the exposed copper at a 
fault, produced by a current which may be of constant 
direction for minutes or hours, with the complex action of 
extremely rapid alternations of voltage upon a dielectric. It 
is also delusive, for the reason that an electrician who knows 
his work does not reverse his testing current for accelerating 
the “breaking down” of a fault, but he will apply and 
maintain a “cleaning” current ; he has found by experience 
that no time is saved in applying a “sealing-up” current. 
The only object of reverse currents in the case considered 
(i.e., u submarine cable; same voltage) is to aid in 
“localising” the fault after it has been “broken down.” 
This is an elementary fact, the rationale of which will be 
obvious to most “ first year students.” 

The latter part of your article is apparently intended to 
remind Prof. Thompson and others, that the “ pressure 
which corresponds to the voltage of a continuous current 
doing the same work is obtained by taking the square root 
of the mean square of the alternating pressure”; from 
which the erratic deduction is made that “the stressing 
pressure to which the cable is subjected is the maximum 
value of the pressure as shown by the greatest ordinate of 
the sine or saw-tooth curve of volts given by any particular 
machine.” This is stated as fact, but it would have been 
far better to have left it as an hypothesis; for is it not 
opposed to the experience of that paragon of science—the 
telegraph engineer? If he is indeed better able to grasp 
ideas than a professor, would he not at once see, or instinc- 


tively feel, that the stress upon the cable in an alternating 
system never can reach the sine-curve, or saw-tooth, tops, as 
long as dielectrics are soakers-in of unconsidered electric 
trifles? This brings us to the anecdote of the electro- 
static voltmeter, with which the article concludes. The 
little story is complete but for the pointing of a moral—don’t 
buy voltmeters whose insulation is only designed to with- 
stand the volts to which the instrument is calibrated ; but 
remember that dielectrics have an insulation which varies 
with the day, the dirt, and the volts. 
Rollo Appleyard. 


[A reply to this will be found in our “ Notes” columns. ] 


Tubular Magnets. 


When recently designing some special apparatus, I required 
a simple form of permanent magnet that could be rendered 
alternately operative and inactive, the work of moving or 
short-circuiting the magnets being done with the exercise of 
but small force. 

The arrangement finally decided upon was a straight 
tubular magnet, with a movable iron core, on which, the side 
pull being balanced, friction is reduced to a minimum; a 
good guide is at the same time formed for the moving core, 
while the end pull is so slight, that I have not been able to 
measure it with a magnet 2? inches long with a 3-inch bore. 

As I have not seen this device described anywhere, and it 
involves some special considerations, I venture, with your 
permission, to bring the matter before your readers in the 
hope that it may be of interest to some, and that I may 
obtain an authoritative =— as to the way in which the 
return lines of force are able to cut through the steel without 
destroying its magnetisation, 

That they do so I have proved by having a small magnet 
made with iron cheeks at the ends, which, with the core 
drawn out, will lift a keeper separated from it by thin strips 
of copper. On pushing in the core the keeper drops off. If 
the keeper is put on iron to iron, it, of Course, forms as good 
a return path as the core, and hangs on, though with 
diminished traction. The weakening of the outside field may 
also be demonstrated by other magnetometer methods. 

The only explanation of the action that I can see is that 
the lines of force cut into or out of the tube gradually 
throughout the time occupied in the movement of the core, 
and consequently the amount of demagnetising force at any 
instant acting in the metal is small as compared with the 
permanent magnetisation, and that all molecules reversely 
magnetised by the passing induction have their polarity im- 
mediately on its cessation again reversed by the more nume- 
rous unchanged molecules. This action, in a modified degree, 
must take place in the case of varied leakage fields from all 
permanent magnets; but I do not remember having any- 
where seen an explanation given. 

W. S. Boult. 


September 15th, 1884. 


Electrical Treatment of Sewage. 


I fear that in your article of August 31st, 1894 (p. 1), you 
have overstated both the difficulties of the treatment of 
sewage by known means, and the “‘ piles’ to be made by 
those who develop hygienic means for its disposal.” During 
the quarter of a century that I have devoted to this question, 
I have observed processes entirely successful from a sanitary 
point of view, and I have seen procedures which, if carefully 
managed, covered their own expenses. But the more closely 
the matter is studied, the more clearly do we see that sewage 
is not a gold mine, as it was hoped about 30 years ago. It 
is by this time plain that the only ingredients of value in 
sewage are the nitrogeneous compounds and the phosphates. 
If we convert the former into the state of nitrates, as it is 
alleged to be done by the electrozone process, we find them 
going to waste unless we can follow up that process by 
irrigation. This is often impracticable, and, in any case, it 
involves a two-fold outlay, firstly, that of the electrozone 
treatment, and then that of a sewage farm. What margin 
can there remain for profits? In my work on “Sewage 
Treatment and Utilisation” (Whittaker) I expressed myself 
not unfavourably on the prospects of an electric treatment. 
But I cannot see that any substantial advance has been made 
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in that direction since Mr. Webster’s experiments at Crossness, 
which I had the honour of reporting on in your columns. 


J. W. Slater. 


Information Wanted. 


1. Inthe Revrew for August 21st, 1891,the Edison dynamo 
and motor is described. Will you or a reader please tell me 
what wire to put on the A. and F.M. to generate a voltage 
of 60 instead of 120 that the one described generates ? The 
watts to remain the same, also the speed, viz., 2,700. 

2. Ina plain drum armature built up of round discs, | 
4 inches diameter and 8 inches long, and wound to a de 
of } inch, how far will the wire come along the shaft at each 
end, past the core ? Is there any rule ? 

3. In calculating the length of the magnetic circuit of a 
dynamo, how is the length of the armature arrived at. 


Student. 


Primary Batteries. 


Having seen Mr. Desmond FitzGerald’s letter in your 
issue of August 24th, giving particulars of a certain primary 
battery he had, I should be much obliged if he would kindly 
let me know where I could get full information of the same, 
as I have been trying for some time past to get a good, light 
and portable dry battery to light a 4-volt lamp for a short 
time at intermittent periods. 

M. H. G. 


Turning Down Electric Lights. 

As you have made some remarks on what I have done in 
the matter of turning down the electric light, but have 
omitted to say a word about what is most valuable and most 
practicable, perhaps you will kindly allow me to reply. The 
commercial value of the patents lie in the switch arrange- 
ments, which raise and lower the lights without using resist- 
ances, which, after all, are about the same as if a driver 
steadied his horses by using the brake instead of the reins. 

By switch arrangements I switch from parallel to series, 
or from one series to another, and do not bring into play any 
extra lamps or put any out. Take my night-light arrange- 
ment of two lamps: By simply moving a switch handle 
(which in new installations may be by the door, or if applied 
to existing installations is placed by, and attached to, the 
lamp itself), I turn both lights down so low that one can 
just discern the position of articles in the room, or see the 
time, and, at the same time, reduce the consumption of the 
current from just over 1°2 ampéres to just over ‘2 ampéres ; 
in other words, roughly speaking, from a shilling to two- 
pence. Next consider my six-cluster light: When full 
on they run in three lots of two series, but by a 
simple movement of a switch handle they run in two 
lots of three series, and give a mellow subdued light, 
very pleasant when one’s friends have gone, thus obviating 
the necessity of turning out some of the lights, and having 
glaring points here and dark places or shadows there. At 
the same time the ampérage falls from 3} to 14, thus more 
than halving the light bill for the time, being besides adding 
to the life of the lamps. What really happens is this: A 
resistance dissipates energy in the form of heat, but I cause 
it to reappear as light. The economy is therefore obvious. 


Thomas Budworth Sharp. 
County Chambers, Birmingham. 
September 18th, 1894. 


A New Electrical Journal.— Under the title of 
L’Eclairage Electrique, a new weekly journal, directed by 
M. P. H. Ledeboer, has just made its appearance. There is 
practically nothing to distinguish the new production from 
La Lumiere Electrique, now defunct, except that it is printed 
on thinner paper ; it is in fact a continuation, under another 
name, of the last named journal. 


BUSINESS NOTICES, &c. 


Universal Electrical Directory (J. A. Berly’s).— 
Messrs. H. Alabaster, Gatehouse & Co. have now ir course of pre- 
paration the 1895 edition of this directory, which embraces all con- 
nected with the electrical trades throughout the Universe. It 
is ee to all having business transactions in the electrical 
world. 


Aberdeen.—At last week’s meeting of the Lighting 
Committees, considerable discussion took place regarding the price to 
be fixed for the electric lighting of Union Street. It was stated that 
the lighting of the street in question by electricity was £262 2s. 10d., 
while the cost of gas for the same area would be £70 5s.10d. It 
was brought out in the discussion that in Glasgow there had been 
3,370 hours of light by electricity; in Edinburgh, 3,631, and in 
Aberdeen 1,325 hours. It was finally resolved that the cost of 
the electric lighting should be 24d. per lamp per hour, the 
Watching and Lighting Committee to bear the cost of the carbon and 
the maintenance of the lamps during the year. 


Aberystwyth.—The electric light was to be turned on 


this week, with a dinner and the usual festivities. 


Bath.—The Bath Electric Lighting Company, Limited, 
shareholders met on Thursday last week, and passed the following 
resolution : “ That the company apply during the present year to the 
Board of Trade for a provisional order authorising the supply of 
electricity by the said company for all or any public and private 
purposes within the area of the city of Bath.” This has special 
reference to a proposal by the directors to extend the company’s area, 
but as the Town Council are taking up a rather unjust position in ob- 
jecting to the extension powers being granted, it will doubtless become 
necessary to have a complete investigation by the Board of Trade. 
Our readers will remember the grievances of the electric light com- 
pany, which we have several times commented upon. Can it be that 
the gas interest pervading the electric light committee influences the 
minds of the council to the present objection? 

Complaint being made in the Town Council that the electric light 
was not turned on sufficiently early in the evening, the matter has 
been referred to the lighting sub-committee. 


Birmingham,.—The installation of the electric light at 
the Market Hall at Birmingham is nearly complete, and the new 
light will be installed in about a fortnight. The new installation 
consists of 33 are lights, of which 16 will require an electric current 
of 15 ampéres, and seven a current of 10 ampéres. Each circuit in- 
cludes two lamps, and each current of 15 or 10 ampéres passes, there- 
fore, through two lamps in series. The lamps will be suspended over 
the gangways of the hall at a height of 14 feet from the floor. Ex- 
ternally, nine lamps will be placed on artistic standards at the four 
entrances from as many streets. Current will be taken from the 
Electric Supply Company’s mains in Bell Street. The cost of run- 
ning the electric lamps will be £507 for energy and £25 for carbons, 
as compared with £522 for gas. The new installation has been de- 
signed by Messrs. Henry Lea & Thornbery, under whom it is being 
carried out by the Walsall Electrical Company as contractors. 


Blackburn.—The Town Clerk has received the sanction 
of the Local Government Board to the borrowing of £32,000 for 
electric lighting purposes. The Board have also approved of the 
corporation using No.1 gasworks as a site for the electric lighting 
installation. It is expected that the electric light will be available 
for shops in the main thoroughfares in the course of a few weeks. 


Blockley.—The local electric lighting company have 
made satisfactory allowances for the time when the lamps were not 
lighted at the proper time. 


Bootle.—Application is to be made by the Town Council 
for a provisional electric lighting order. 


Bowness.—A young man was the other day at the Win- 
dermere Petty Sessions fined 40s. and 15s. 6d. costs, and ordered to 
make good damage to the extent of £2 3s. 3d., which he had done to 
the electric arc lamp globes in Queen’s Drive, the property of Messrs. 
R. H. Fell & Sons, Limited. There has been a great number of such 
breakages at Bowness through stone throwing, and this should be a 
lesson to the other unknown offenders. 


Brighton.—The new stage erected at the Eden Theatre 
is lighted by electricity. 


Bristol.—A course of popular lectures are to be delivered 
in the Great Hall on Wednesday evenings. One of these will be by 
Prof. Wertheimer on “ Electricity v. Gas.” The hall itself is lighted 
by electricity, and for the purpose of illustrating the lecture an elec- 
tric lantern will be used. 


Bromsgrove.—The Local Board has consented to the 
application of Messrs. Hemming & Co., of Birmingham, for permis- 
sion to introduce the electric light into Bromsgrove, the Board 
reserving all legal rights and powers. 


Broughty Ferry.— One of the commissioners (Mr. 
Lamond) the other day, in speaking against electric lighting, ran 
down the Dundee installation. His statements have called forth a 
letter from Mr. W. Brownlee, of Dundee Station, in which Mr. 
Lamond’s statements are disproved. 

The Police Commission last week to refuse their con- 
sent to the application of the Northern Electric Supply Com- 
Bere to the Board of for a provisional order for electric 
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Burton.—A councillor the other day asked if there was 
not an enormous waste of electricity of an evening when the engines 
were running; if so, why did not the Electric Lighting Committee 
purchase accumulators. In reply the gas manager denied that there 
was any waste. 


Canterbury.—Messrs. Mowll & Mowll have written to 
the Town Council stating, from information recently afforded them 
by the engineer, the number of gas lamps an arc lamp would replace. 
The letter runs as follows:—‘ Each arc lamp would give at least 
1,000 effective C.P. as against about 12 CP. effective for each gas 
lamp. The arc lamps, however, would not replace the number of 
gas jets which this extra efficiency in power would represent, as each 
arc lamp would only replace five or six gas lamps. The cost per arc 
lamp for all night running would be £30, or £23 for lamps burning 
from dusk to midnight, these being the prices we are to charge at 
Dover. Assuming, therefore, that each arc lamp replaces six gas jets, 
the result would be that for an increase of 14 times the illumination, 
the cost would be less than 50 per cent. increase upon the present 
cost of lighting by gas, the standard price of gas being £3 13s. 6d. 
per street lamp for all night running. As, however, owing to the 
narrowness of some of your streets, additional arc lamps might be 
required, reducing the number of gas lamps which they would dis- 
place, you might safely assume that the illumination will be at least 
20 times that from the present gas lights, and that the cost would be 
about double. As to the first cost of each arc lamp, this would be 
aan y for by the company undertaking the lighting, so that, 

yond the charge already mentioned, the corporation would not have 
to pay anything further, provided a contract were made for a term 
of years ; but should the corporation wish to supply their own lamps 
and posts, with all accessories, the cost would be between £20 and 
£30 per lamp, according to the system adopted and the design of the 
post and lamp.” 


Cardiff.—Cardiff public are signing a petition with a 
view to inducing the National Telephone Company to connect that 
town with London by Telephone. It is stated that a similar move- 
ment in connection with the Post Office telephone system has been 
initiated by the Cardiff Chamber of Commerce. 

Mr. Massey told the Electric Lighting Committee on Tuesday that 
fewer applications had come in to be “ wired on” than he had known 
in any town of a similar size, in view of the installation of the light. 

A great number of the arc lamp globes have been broken lately by 
stone throwing. 


Carlisle.—The notice of application by the Brush 
Electric Lighting Company for a provisional order to enable them to 
supply Carlisle with electric light, was before the Gas Committee 
last week. They instructed the manager to make enquiries and 
obtain information to be laid before a future meeting. 


Chester.—Complaints are being made of the dilatoriness 
of the electric lighting committee. The deputy-chairman of the 
ouncil the other day told the members that the electric light was 
being discarded in favour of gas in some of the leading Paris hotels. 


Coventry.—We understand that the hitch respecting the 
construction of the proposed electric tramways seems likely to be 
overcome, the Board of Trade, as the result of an inspection by Major- 
General Hutchinson, agreeing to the diversion of the line on the 
Warwick Road, and its being placed along the side instead of the 
centre, provided a clear space of not less than 2 feet wide be left 
between the side of the car nearest the Grey Friars Green railings and 
those railings or any projection of them. It is proposed to proceed 
with the work as an unauthorised undertaking, Parliamentary powers 
—- obtained in the next session in an omnibus Bill of the Board of 

rade. 


Derry.—It will be remembered that Mr. Christie’s report 
regarding the failures connected with the electric light supply having 
been laid before the Lighting Committee, it was decided to request 
Mr. Blake, under whose superintendence the works were carried out, 
to also submit a report. This has now been presented, and it states 
that the cable was well made, but that the defects were caused by 
some small local flaws in the India-rubber insulation. He recom- 
mends that Messrs. Siemens be asked to give a two months’ test 
without a single flaw occurring. Dr. John Hopkinson was also 
consulted regarding the failures, and he, having examined pieces of 
the fused cable, confirmed Mr. Blake’s opinion. It has been stated, 
but not definitely, that Messrs. Siemens have offered to lay a new 
cable, but after discussion the matt-r was adjourned until to-day in 
order that all the documents might be produced. 

The secretary of the Port and Harbour Board has been instructed 
to ask the Corporation whether they would be able to supply electric 
light at the cattle pens, and upon what terms. 


Dewsbury.—Mr. J. B. Mitchell, of Bradford, has been 
appointed electrical engineer to the corporation at a salary of £180 
per annum. ‘l'here were 60 applicants for the post. 


Dublin.— Messrs. W. Curtis & Sons have secured the 
contract for the electric light installation of the new Parcels Post 
depot, Dublin. The system of wiring adopted is the C.C., and the 
work is to be carried out under the direction of Mr. J. Howard Pent- 
land, B.A.. BE. The total effective candle-power provided for is 
about 7,000. 


Dundee.—Tenders were received from the India-Rubber, 
Gutta-Percha and Telegraph Works Company and Messrs. W. T. 
Henley for supplying the necessary electric cable for hghting the 
a office buildiags by electricity. The cost is to be about £325. 

essrs. Urquhart & Small are to be consulted as to whose tender 
should be accepted. 


Ealing.—At the electrical exhibition to be opened on 
October 3rd, during the ten days it is open lectures are to be delivered 
by Sir Frederick Bramwell on “ Elementary Electricity,” and Mr. 
Wm. Lynd on “Edison and his Inventions,” and Mr. H. Graham 
Harris will explain the exhibits. There will also be demonstrations 
of electric cooking apparatus. 


Edinburgh.—At the last meeting of the Town Council, 
Bailie Gulland moved disapproval of the resolution of the council at 
last meeting not to include George Street in the public electric light- 
ing scheme. The Lord Provost pointed out that Bailie Gulland was 
not advancing his case by moving the disapproval of the minutes; 
and Bailie Gulland withdrew his motion, and gave notice of a motion 
to bring the subject again before the Electric Lighting Committee. 


Falmouth,—At a hospital féte to be held shortly, the 
grounds will be lighted by electricity. 


Fareham.—Messrs. J. A. Fleming and A. H. Preece, the 
arbitrators appointed by the Local Board and the Electric Light 
Company, to determine the fair market value of the undertaking, 
have fixed the amount at £4,886 3s. The award was considered at a 
meeting of the Board on the 13th inst., when an estimate of the 
necessary expenditure for the purchase of the undertaking as follows: 
—Purchase money to be paid to the company, £4,886 3s.; purchase 
money to be paid to Mr. Blake for the site of the station, £500; for 
additional adjoining land, £200; for laying the wires underground 
and supplying additional engine as per contract, £1,000; cost of the 
electrical adviser and arbitrator, £175; total, £6,441 3s. Application 
is to be made to the Local Government Board to borrow £7,000; 
this sum is also to cover supplementary estimate for making alter- 
ations in the wires. 


Felixstowe.—The Local Board have decided to keep 
the control of the lighting in their own hands. In the resolution the 
words “ gas, electricity, or other light,” were embodied, because if the 
negotiations with the gas company did not prove satisfactory, the 
surplus power of the two engines to be used in the sewage works 
could be utilised in the lighting of the town with electricity. 


Fermoy.—As is not unusual with inhabitants of the 
Emerald Isle, the Town Commissioners are stated to have been very 
strong in their language the other day when expressing disgust at the 
present gas lighting. Enquiries are to be made as to the advisability 
of introducing electric lighting. 


Flushing.—The Zeeland Steamship Company have lately 
improved their Queenborough-Flushing service to the Continent by 
erecting a new station at Flushing, near the landing stage. This 
station is lighted throughout electrically. 


Fort-Augustus.—For some time the Monastery at Fort- 
Augustus has been lighted with electricity, but it was provided by 
means cf steam power, and for this water-power has now been sub- 
stituted. The latter is obtained from the River Tarff. A dam has 
been constructed about three-quarters of a mile distant, and a lade 
taken down the hillside at Borlum Bank, at the foot of which the 
turbine has been placed. The turbine is designed for 45 horse-power. 
The water escapes to Loch Ness. The electric current is carried not 
only to the Monastery at Fort-Augustus, but by means of an overhead 
wire to Cullachy, about a mile and a-half distant. Besides lighting, 
the electric power will be applied to numerous other purposes in the 
Monastery. The work has been carried out by Mr. R. F. Yorke, elec- 
trical engineer. 

Grange.—It is intended to appoint a committee to com- 
bine with several of the local authorities in opposing the application 
of the Windermere and District Electric Supply Company for a pro- 
visional order. 


Hammersmith.—The Town Hall Committee of the 
Vestry have been instructed to report on the cost and system of 
lighting the Town Hall with electricity. 


Hampshire.—Messrs. Drake & Gorham are doing a con- 
siderable amount of country house electric lighting in Hampshire. 
Mr. Heath Harrison’s house at Lecourt has been fitted throughout 
and the plant has just been started. The firm has also been 
entrusted with the contract for the lighting of Eveley for Mr. J. T. 
Smithes, the motive power being a water turbine. There will be about 
100 lights, the plant consisting of a 5-unit E.C.C. dynamo and a set of 
53 D.P. accumulator cells, capable of maintaining 91 16-C.P. 60 watt 
lamps for 4 hours or 58 for 9 hours. The battery will contain all the 
latest improvements which have been introduced into these plates. 
The switchboard will be fitted with Messrs. Drake & Gorham’s well 
known patent spring contact switches, and provision has been made 
for a patent Nevile automatic accumulator switch for which this firm 
are the sole agents, to prevent the battery from discharging itself 
through the dynamo in the event of an accidental stoppage of the 
motive power, the instrument closing the dynamo switch at the 
correct moment. The main conductors, which consist of pure hard 
drawn copper wire, are being run overhead on porcelain insulators 
fixed on poles between the engine room and main building. Many 
—_— features are being introduced in connection with this instal- 

tion. 

Hertford.—A special meeting of the Town Council last 
week decided, by the casting vote of the mayor, to adopt the electric 
lighting scheme recommended by their engineer. A local paper states 
that the ratepayers are opposed to the scheme. 

Kingston.—All the old gas lamps not now in use are to 
be removed from the streets, and the arc lamps which the council at 
the ig meeting decided to remove, are to be re-erected at stated 
poin' 
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Llandudno,—The Llandudno Electric Supply Company 
having given notice of their intention to apply fora provisional order, 
the commissioners have intended to apply for an order to carry out 
the work themselves. 


Leeds.—For a long time past the electrical plant in the 
basement of the Municipal Buildings has been a nuisance, the noise 
and the vibration caused by it being a source of considerable discom- 
fort to those engaged in clerical work in the building. The matter 
first came before the committee in February last, when the city engi- 
neer was instructed to prepare a report upon “the question of the 
removal of the electric lighting station to one of the refuse destruc- 
tors,” it being thought that the waste energy at one of those places 
could be utilised. This report was submitted to the committee on 
Thursday last week. It appears that there are at present in and 
around the Town Hall and Municipal Buildings 3,131 incandescent 
lamps of 16 candle-power, and 10 arc lamps of 2,000 candle-power. 
The total cost for the year ended March last was £3,729 6s. This 
included £1,022 14s. 2d. for lamps, renewals, and attendance; £1,506 
12s. 4d. for mechanical power, and £1,200 interest and sinking fund. 
It was estimated that the cost of lighting by the present plant was 
6°70d. per unit. The estimated cost, if the current were supplied by 
the House-to-House Electricity Company was £3,383 9s. 6d., or 6°57. 
per unit. The estimated cost of electric lighting, supposing the cur- 
rent to be generated at the Kidacre Street destructor and led to the 
Town Hall, was 721d. per unit. This latter difference is stated 
to arise from the fact that £11,300 additional capital is required for 
that place, and that this £11,300, added to the capital of leads, lamps, 
&c., in the buildings, has to be met with an annual payment of 12 
percent. The result of this speedy repayment would be that in 10 
years the debt would have been cleared off, the annual cost would be 
reduced some £1,100, or 2°15d. per unit, making the cost at Kidacre 
Street thereafter 506d. per unit, as compared with 6°57d., the cost if 
the supply is taken from the House-to-House Company. After a 
lengthy discussion, the electric lighting committee resolved to recom- 
mend the council to accept their electrical supply from the House-to- 
House Electricity Company for a period of two years, at a price to 
be agreed upon. If the council carry out this recommendation, the 
present plant will remain in the Municipal Buildings in case it may 
at any time be required. 

On the occasion of the visit of the Duke and Duchess of York to 
Leeds, on October 5th, as a part of the illuminations an electric search 
light is to be placed on the top of the Town Hall tower. 


Liverpool.—The Mersey Dock Board have accepted the 
tender of Messrs. Crompton & Co. for electric lighting stations at the 
new coaling jetty, Duke Street Bridge, East Float, Birkenhead. The 
Liverpool Electric Supply. Company, Limited, is to fix an electric 
light installation in the Albert Dock Warehouses. 


London,—Drury Lane Theatre has been redecorated 
lately, and is now illuminated throughout with the incandescent gas 
light (Welsbach system). A daily paper states that during the opera 
season Sir Augustus Harris tried this system for certain portions of 
Covent Garden Theatre with such satisfactory results that he resolved 
to use it at the older establishment in preference to the electric light, 
which had been installed in part of the building. 

The new Oriental Café in Wine Street is lighted throughout by 
electricity, Messrs. T. Harris & Son having carried out the work. 

Messrs. Roger Dawson, Limited, have received orders to light 
Thomas’s Hotel, Berkeley Square, throughout with electricity. 


Montrose.—On the question of electric lighting coming 
up for discussion the other day, Mr. Whiteman gave notice that he 
would move at the next meeting that, as the council had decided not 
toapply for a provisional order themselves, it was desirable they 
should negotiate with some electric lighting company as to terms for 
the supply of the light. 


North Stoke.—The new house of Sir Condie Stephens, at 
North Stoke, Oxfordshire, is lighted by electricity. The old mill 
stream is brought into use for this pu-pose. 


Norwich.—One of Heathman’s patent telescopic portable 
ladder towers is being supplied for use with the electric light instal- 
lation now being effected in the museum. 


Nottingham.—A local daily contains a list of those who 
have, so far, applied for current. Among them are insurance offices, 
chemists and drapers premises, restaurauts, &c. The machinery at 
the central station was running experimentally during last weck, and 
shortly the public inauguration will take place. 


Perthshire.—The electric light has lately been installed 
- ne Castle for Mr. Stewart, Fotheringham, by Mr. R. F. 
orke. 


Portsmouth,—A local paper states that the engincers are 
engaged in making official tests of the arc lighting cables. 


Radcliffe——Mr. F. F. Bennett, M.I.E E., of the firm of 
Bennett & Druce, has been appointed by the Local Board as their 
consulting and electrical engineer. He is also retained to prepare 
plans, specifications, &c., for the lighting of the town and district of 
Radcliffe, and to superintend the carrying out of the same. 


_ Ravensthorpe.—The Ravensthorpe Self-Help Co-opera- 
tive Society’s premises are lighted by electricity. The plant has been 


constructed by Messrs. Ullathorne & Hartley, of Bradford, and the 
installation comprises 11 arc lamps of 2,000 C.P. each, and eight arc 
lamps of 1,000 C.P. each, whilst there are in all 102 incandescent 
lights of capacity varying from 8 to 16 C.P. distributed about the 
yey The total cost, including engine-house, engine and dynamo, 
is 


Sheffield.—Sir Frederick Mappin, chairman of the 
Sheffield United Gas Light Company, last week made some state- 
ments regarding the extravagance of instructing school children with 
the “ expensive” electric light in the new Bow Street board school. 
He complained of this unwise way of spending the ratepayers’ money. 
He further indulged in language favourable to gas, but deprecatory 
of electricity. All this is but natural, for he is chairman of the gas 
company, and when these remarks were made he was presiding over 
a meeting of gas shareholders, who are, generally speaking, electric 
light haters. We, however, certainly think Sir Frederick in his gas 
enthusiasm was a deal too partisan and Prof. W. H. Watkinson, 
M.I.M.E., who originally advised the School Board to adopt elec- 
tric lighting, in a letter published in the Sheffield Daily Telegraph 
refutes and shows the unreasonableness of Sir Frederick's statements, 
some of which appear to be misleading. 


St. Austell.—At a bazaar to be held next week, a special 
feature will be “The Palace and Garden of Electra,” which 
will be fitted by Messrs. Veale & Co., Limited, and will be a blaze of 
electric light, the garden and its fountain being illuminated. 

Tasmania,—It is stated that a firm of solicitors at 
Launceston has received instructions from the local representatives 
of an English syndicate to prepare a Parliamentary Draft Bill to 
supply Hobart with electric light. 

Taunton.—The Town Council last Friday decided, upon 
the recommendation of the Electric Lighting Committee, to carry out 
the following extensions, which have been approved by Dr. Fleming :— 


No. 2 sub-station at St. James's Street :— 


Cost of laying cables and making connections 1233 7 & 
Two 30-kilowatt transformers and switches ... 261 16 O 
Altering building for transformers... 58 10 
Instruments and fittings 68 1 0 

£1,450 0 0 


No. 3 sub-station (similar to No. 1), cellar to 
be constructed under the road at East Gate 1,500 0 0 
Coal shed, weighing machinery, and other 


works at generating station ... oe -. 300 0 0 

New boiler, large engine, dynamo, and other 
works ... 1,750 0 0 
£5,000 0 0 


Application is to be made to the Local Government Board for 
sanction to the borrowing of £5,000, to be paid back in 30 years. 


Wakefield.—Several of the town councillors are impatient 
to have some decision arrived at in regard to the proposed electric 
lighting. At last week’s meeting they were very pressing with their 
questions. They are waiting for the decision of the Sewerage Com- 
mittee as to the site upon which the sewage filtration works are to 
be erected, and Mr. Hammond is likely to recommend them to com- 
bine the two schemes. 


Wells.—Mr. A. D. D. Brown, of Shepton Mallet, having 
decided to apply for an electric lighting license, the Council intend 
holding a special meeting to consider the matter. 


Westmorland,—The Windermere and District Electri- 
city Supply Company, Limited, have notified the City Council of 
their intention to apply for a provisional order empowering them to 
— energy within the area of the Westmorland County 
Council. 


Whitehaven.— Application is to be made to the Local 
Government Board for power to borrow £6,304 in respect of the 
electric light. Applications for current are stated to be “almost too 
satisfactory.” The financial position of the electric light installation 
at March 25th shows that there has been a saving to the ratepayers 
on electric light, as against gas, for the past year. It is expected 
there will be a very considerable saving this year. 


Windsor.—Clewer Park, the residence of Sir Henry D. 
Gooch, bas lately been fitted throughout with electric lighting. A 
direct vertical steam-driven dynamo is used, capable of developing 
65 volts and 60 ampéres. The dynamo is driven by the same steam 
boiler which serves to drive the engine used in pumping the water 
for use in the house and park. The boiler is of the locomotive type, 
of 8 actual H.P. In the engine-house the switchboard is fixed. Iu 
the house next to the boiler and pumping room are the cells, 27 in 
number, which, when fully charged, will supply 100 8-C.P. power 
lights for 10 hours. The mains for conveying the current are carried 
underground by pipes from the battery room to the house, to a dis- 
tributing board in the main corridor. The outdoor offices, stables, 
coach-houses, and yard are all fitted with electric lamps. The 
drawing-room is artistically fitted up with electroliers, which are fitted 
with 24 electric candle lamps of Venetian glass. On the ground 
floor the servants’ rooms, including the butler’s pantry, dining-room, 
&c., and a photographic dark-room, are all fitted with electric light. 
On the upper floors, all the bedrooms have been fitted up on the 
latest approved methods, reading lamps enabling the tardy sleeper to 
read if he or she so wills, and extinguish with only a movement of 
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the hand. The billiard room is well lit. The whole of the work has 
been carried out by Messrs. Roger Dawson & Co. 

The Board of Trade have at last revoked the provisional order 
granted to the Windsor Electric Light Company. A local paper 
asks :—“ What is the committee of the Town Council doing with 
regard to the matter of the supply of the light to the town? Surely 
it is time that something was done. Is it really in earnest about the 
matter?” 

Winchester.—A special meeting of the Town Council 
was held last week, when the decision to apply for a provisional order 
to light the town by electricity was confirmed by 11 votes to 10. 650 
ratepayers and others petitioned against it. 


Woolwich.—The Woolwich Electric Light Company are 
about to extend their main from High Street to the parish church. 


Worcester.—Complaints have been made regarding the 
way in which the electric light standards have been erected, and some 
one has suggested that hanging lamps from brackets would be a better 
method than the “ present obstructive posts.” A sub-committee has 
to consider the matter, aod it should not take them long to settle it. 


Yarmouth,—The Borough Surveyor states that the cost 
of lighting the 24 lamps on the Marine Parade and Regent Road 
had been for the month of August £24; this was made up as fol- 
lows :—£9 16s. for labour, £9 14s. for gas, and £3 10s. for waste, oil, 
and sundries. This was for the temporary installation, which is to 
be discontinued after September 30th, until the permanent plant is 
ready. It is expected that the permanent supply will commence 
about November lst. The council intend giving the gas company 
notice that about 120 gas lamps will not be required after November 
1st. Sixty-one ratepayers in Broad and Market Rows have petitioned 
to have these rows lighted by arc lights. A committee of the Elder 
Brethren from Trinity House are to meet a committee of the Town 
Council for the purpose of discussing the question of screening the 
electric lights on the Marine Parade to seaward. 


A New Safety Connector.—The introduction of elec- 
trical heating and cooking apparatus, and the rapidly extending use 
of same, has shown the necessity of improved arrangements for con- 
necting and disconnecting the conducting wires from the utensils 
while in use. The kettles, saucepans, &c., require frequent cleansing, 
and the wires would be damaged if not detached. The ordinary 
system of using a plug attached to the wire, and inserting it in a 
socket affixed to the apparatus is not by any means a perfect arrange- 
ment, and may prove absolutely dangerous. Protection to some ex- 
tent may be afforded by a ring of metal or porcelain around the pins, 
acting as a shield; but nevertheless the fact remains that there are 


“live” ends, and a fork or other piece of metal coming in contact 
with same would cause “ fireworks,” and probably send the cook into 
hysterics. The most serious thing would be the banishing of the 
electrical cooking apparatus from the household on account of imagi- 
nary danger to life. To prevent all possibility of accidental contact 


Fic. 2. 


as above described, Messrs. Crompton & Co., Limited,are introducing 
a patent safety connector, in which there are no exposed contacts. 
The usual arrangements for the connection are entirely reversed, as 
the pins (or other plug forms of contact) are fixed on the utensil 
itself, and surrounded by a shield of metal to protect from mecha- 
nical injury. The socket attached to the flexible wire is made with 


the contact tubes, sunk well into the base, and connected up in the 
usual manner. In front of the socket, und covering the entrance to 
the tubes, is a fibre or porcelain disc, pierced with two holes for the 
admission of the pins, and free to move on a central screw. A spring 
fixed underneath tends to keep the disc in such a position that the ends 
of the tubes are always covered. When the pins are inserted in the 
holes of the disc, contact is not made until a quarter turn is given to 
the socket, when the pins areallowed to enter the tubes. The action is 
extremely simple, and is as natural as turning a key in a lock. 
Immediately the plug is pulled off the shield springs round, covers the 
holes, and protects them. The working parts of the safety connector 
are enclosed in a nickel-plated case, and two milled rings give plenty 
of grip. The illustrations, fig. 1, give a general view of the connector, 
and fig. 2 shows the manner of using, and it will be noted that the 
connections are brought to the handle. This prevents the contacts 
becoming wet and greasy when the utensils are in use, and there is 
less danger of damage in the cleaning. The new safety connector can 
be applied to electric light standards, or, indeed, to any kind of 
portable fitting, and the necessity of keeping the wire attached is 
entirely obviated. For floor sockets the safety connector is of con- 
siderable value, as the loose blocks or plugs necessitated by the 
ordinary system are dispensed with when the socket is not in use. 
Messrs. Crompton & Co., Limited, are adapting the principle of their 
safety connector to high-tension switches, terminals, and connections, 
which will be automatically protected when not in use, thereby pre- 
venting accidental contact, and consequent injury or loss of life. 


Bankruptcy.— Under the failure of Arthur Shippey, of 
18, King Street, E.C., accounts have now been filed at the London 
Bankruptcy Court, showing total liabilities £4,101 14s. 8d., and assets 
valued at sufficient to provide a surplus of £4,797 9s. 4d. According 
to the observations of Mr. A. H. Wildy, Official Receiver, it appears 
that the debtor was adjudged bankrupt on July 29th, 1882. He 
then filed a statement of affaira, showing liabilities £1,852 2s. 8d., 
assets £7,769, an estimated surplus of £5,916 17s. 4d. The debtor 
states that no dividend has yet been paid, and he has not yet obtained 
his discharge under those proceedings. The debtor states that after 
this adjudication he commenced to carry on business as an electrical 
engineer, with a capital of £50, advanced to him by his wife’s 
mother; that in 1886 another firm of electrical engineers commenced 
an action against him for infringement of patent rights, and he con- 
sented to an injunction being granted against him on the terms that 
the decision in his case should follow the judgment to be given ina 
similar case then pending against another well-known firm. That in 
December, 1887, he sold his business to a limited company, entitled 
“Shippey Brothers, Limited,” for £8,000, of which £3,000 was to be 
paid to him in cash by half-yearly instalments of £500, and the 
balance in shares; that he received no cash, but accepted further 
shares in lieu thereof; that £1,500 in cash or shares may be still due 
to him, and that he now holds no shares whatever, having transferred 
them all to various creditors as security for their claims. He adds 
that he expects that Shippey Brothers, Limited, will shortly be 
“bought out” by a new company, and that he anticipates the shares 
will then be of some value. Further, that the company is under 
agreement to pay him a salary of £120 a year, but that owing to the 
injunction granted against his patents, business has not recommenced, 
and the salary has not been paid. He further states that from 
August, 1892, to December, 1893, he was in the employ of a firm who 
paid him a salary which, with a share of the profits, amounted 
during that period to £213 ; and that he is now employed by another 
firm as a traveller on commission. The debtor attributes his present 

osition to the above-mentioned injunction, and, secondarily, to a 
oss upon a contract in 1887 for lighting Herne Bay with electric 
light, stopped by the said injunction. Nearly the whole of the 
debtor’s liabilities appear to have been contracted over three years ago. 
It will be observed that the debtor estimates that his assets will show 
a surplus of £4,797 9s. 4d. over his liabilities. Under his failure in 
1882 he also estimated that there would be a surplus. The securities 
held by creditors, treated as fully and partly secured, consist of shares 
in Shippey Bros., Limited, a number of electrical patents, on which 
the debtor puts a considerable value, the lease of certain works at 
Lambeth, and plant, &c., thereon, and a right to a sbare in a new 
meter. The valuation of these securities is that of the debtor, who 
admits that their realisation is subject to contingencies, and to the 
obtaining of a market for them. The claim on sale of certain patents, 
estimated to produce £500, and treated as an asset, is said to be de- 
pendent on their sale to a limited company, now being formed to 
work them. The debtor has been required to file a statement of his 
reasons for anticipating a surplus on realisation of his assets. The 
Official Receiver will be glad to receive any information from credi- 
tors respecting the debtor, his trading and affairs. The creditors met 
on Monday last by adjournment, when it was decided to wind up the 
estate in the usual course of bankruptcy. The debtor was directed 
to attend the Court on October 2nd for the hearing of his public ex- 
amination. 

Book Received.—“ Everybody’s Pocket Cyclopedia,” by 


Don Lemon, for the London and Universal Bank, Limited. This is 
a handy little book, containing a great deal of useful information. 


Burbey & Hutton.—Mr. Burbey, late of Messrs. Burbey, 
Williamson & Joseph, and Mr. H. A. Hutton have started business as 
electrical engineers and manufacturers at 57c, Hatton Garden, London, 
their present intention being to make a speciality of switchboards 
and main switches. 


Business Announcements,—Mr. Edward P. Thompson, 
M.E., of 5, Beekman Street, New York, announces that he has as- 
sociated himself with Prof. William A. Anthony, who was for fifteen 
years (1872 to 1887) professor of physics at Cornell University, where 
he planned and equipped the physical laboratory building, and 
organised and had charge of the department of electrical engineering. 
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He is a past-president and member of the American Institute of 
Electrical Engineers, and a Fellow of the American Association for 
the Advancement of Science. The two gentlemen will carry on 
business as consulting electrical engineers, and also undertake to 
draw up plans and specifications for electrical plants, and to assist in 
patent matters. 

The business (engineers’ sundrics) of Messrs. Boult Bros. & Co., of 
Liverpool, has been taken over by Messrs. E. R. Cleaton & Co., of 
38a, King William Street, London E.C., who will also act as agents 
for the sale of Messrs. Boult’s valvoline oils, cups, &c. 

The business hitherto conducted from Bradford under the designa- 
tion of Woodhouse & Rawson United, Limited, is henceforth to be 
carried on by G. A. Steinthal at 41, Piccadilly, Bradford, in his own 
name. 


Cable Competition.—The Daily News last Monday 
published two letters regarding the threatened competition which 
the Anglo-American Telegraph Company will have to meet from the 
proposed German cable. A deferred shareholder in the Anglo- 
American Company recommends the directors to at once lower their 
tariffs to 6d. per word, and keep it so fora while, in order to show 
the Germans that they will have no chance to secure any profits from 
such a cable, and let them see what they may expect. This would, of 
course, stop Anglo-American dividends for a time, but “ Deferred 
Shareholder ” thinks it would be for the best in the long run as it 
might stifle at once what might eventually prove a keen competitor. 


Change of Address.—Messrs. Jeffery, Taylor & Co., 
electrical engineers, have changed their address from Tidal Basin, E., 
to 11, Queen Victoria Street, E.C. The firm make a speciality of 
house and ship lighting; they have recently completed several 
installations, among them being the Royal Albert Music Hall, 
Canning Town, E., outside, “ Jeffery” arc lamps; wiring contracts 
at 159, Fleet Street, 303, Holborn, 151, Bishopsgate Street, 160, 
Fleet Street, also the repairing and re-wiring of several Royal Mail 
steamers. 


City and South London Railway.—It is very interest- 
ing to note the increases lately in the traffic receipts. The sports at 
the Oval are doubtless responsible for this. 


Electric Cooking.—lIt is stated by a contemporary that 
the Queen is among the patrons of electric cooking as Her Majesty 
has just bad laid down at Osborne, I.0.W., the necessary plant. We 
understand, however, that only the more delicate dishes are cooked 
by electricity. Doubtless, now that our sovereign has set the fashion, 
the books of firms supplying electric cooking apparatus will be very 
full of orders. 


Electric Launch.—A_ new electric launch, Maggie, ran 
her trial trip on Monday from the Barry Graving Dock and Engi- 
neering Company's works at Barry Docks, where she was wholly 
built, the run proving in every respect a successful one. This is said 
to be the first electric launch built and fully equipped in South Wales. 
The electrical machinery was constructed under the supervision of 
Mr. D, Lowdon, M.I.C.E., A.I.E.E. 


New Books.—Messrs. Whittaker will issue shortly a new 
and mostly re-written edition of Gisbert Kapp's “Electric Trans- 
mission of Energy ”; “ Model Engine Construction,” by J. Alexander, 
with working drawings; “Steel Works Analysis,” by Prof. J. O. 
Arnold, of Sheffield Technical School; “Steam Power and Mill 
Work,” by G. W. Sutcliffe, M.Inst.C.E.; ‘The Manufacture of 
Modern Explosives,” by Oscar Guthmann, A.M.Inst.C.E., F.1.C., &c. 


New Cable.—The telegraph steamer Monarch was on 
Monday last engaged in lifting the old cable to Shapinsay. A new 
one is to be laid by her. 


Partnership.—On Tuesday last the employcs of Messrs. 
Cox-Walkers, of Darlington, presented Mr. T. M. Cox-Walker with a 
massive marble timepiece on the occasion of his marriage. 


Price Lists—Mr. H. F. L. Orcutt (London agent for 
Messrs. Ludw. Loewe & Co.), has sent us a copy of the firm’s illus- 
trated price lists of gas blowers, and hardening and melting furnaces. 

Messrs. Saxby & Farmer, Limited, have sent us illustrated lists of 
Charrington’s patent suspended point rod roller as manufactured by 
them at Kilburn. 


Ship Lighting.—The new Cape steamer Guelph, which 
has been built for the Union Company by Messrs. Harland & Wolff, 
went on Monday last for a trip round the Isle of Wight. She is 
fitted with a complete electric lighting installation. 

A new screw steamer Ching Wo, lately launched at Belfast for the 
China Mutual Steam Navigation Company, has a complete installa- 
tion fitted throughout the rooms, holds, and machinery departments. 


The City Corporation Expenses.—In our last issue we 
gave figures on the authority of the City Press, showing some of the 
City expenses for lighting and telephone communication. Our con- 
temporary now suppler ents these by further statements in which we 
observe the following Commissioners of Sewers’ payments :— Gas 
lighting, £10,227 10s, 4d.; electric lighting, £11,446 2s. 1d. Expenses 
under Gas Measures Acts, viz.:—Mr. J. Stratford, inspector, salary, 
one-and-a-quarter years, £312 10s. 0d. ; general expenses, £880 4d. 2d. ; 
ditto, expenses of testing gas, viz.:—Prof. V. B. Lewes, examiner, 
salary, one year, £400; general expenses, £1,155 2s. 8d. 


Unique Switches.—Mr. A. P. Lundberg has recently 
effected some improvements in these switches. He states that they 
are now made in four sizes up to 20-ampére capacity. The helical 


bronze springs used are now uniformly tempered. In the smallest 
size of switch the key is of special construction, and persons, whether 
wilfully or ignorantly turning the key against the springs, can do no 
mischief through buckling them, the key undoing but not detaching, 
a rubber ring taking all strain against the roof of the cover. The 
brass work of the key is fixed to it by an improved patented method 
which has superseded the use of tapped porcelain, the latter method, 
though perfect in theory, having proved very unsatisfactory in 
practice, the screws invariably shaking loose. The brass cradle piece, 
to which the springs are attached, is now made out of stampings 
only, the start of the spring being clamped between lugs attached to 
the two parts forming the complete cradle; in this manner the split 
pins previously used for this purpose are done away with. The bases 
of all sizes are still arranged for use as single-way switches with or 
without fuse, or as 2-way switches for corridor or bedroom lighting, 
for operation at either end, with or without fuse, as desired. Im- 
proved terminals are also used in all sizes; in the smallest size the 
leading wires are drawn into the slot of the lug on the contact plate 
and clamped under the screw, the slot preventing it slipping out and 
allowing the wire practically a full turn under the screw. In the 
larger sizes, use is made of a screw-eye terminal, the leading wires 
passing through the scrc:w-eye and being clamped against the upright 
lug of the contact plate, through which the screw-eye passes by 
means of a hollow nut. The 3-amp. and 6-amp. sizes can be fitted if 
desired with porcelain centres for use with removable keys at the 
same price as ordinary keys. A 3-amp. damp and dust proof pattern, 
with brass cover, is now on the market, and is intended for use in 
exposed positions. An improved 2-pin ratchet plug is arranged for 
use in the “‘ Unique” combination switch and wall socket, which pre- 
vents any possibility of the springs being damaged if turned backwards, 
the spring tongue of the ratchet only engaging when turning to the 
nght. Separate cut-out terminals are now supplied in all “ Unique” 
combination switch and wall sockets. Various other minor improve- 
ments have been introduced from time to time in the “ Unique” switch 
and “ Unique” combination, and their large sale (up to the present 
exceeding 60,000) proves the continued popularity of these fittings 
amongst contractors. They are also manufactured largely in France, 
Germany, Sweden, Austria, and Hungary under license. 


Wiring Table.—A new graphic wire table has just been 
designed by Mr. A. H. Howard, and issued by Mesars. W. T. Glover 
and Co., of 39, Victoria Street, Westminster, S.W. This table shows 
the dimensions of copper wires and cables in both decimals of an 
inch and in metric measurements, the equivalent sizes in solid and 
stranded wires, the fall of potential, the rise of temperature with 
given amounts of current, and other necessary information; all 
arranged in a simple and graphic form, so that the electric light 
engineer may see at a glance the best form of mains and conductors 
he can employ for the work he has in hand, without resorting to 
laborious calculations. The various wires and cables are arranged 
above one another in vertical columns according to their area, ranging 
from ‘001 inch to 1 square inch; so that all equivalent areas are 
shown in the same horizontal lines, while diagonal lines give the fall 
cf potential per 100 yards upon any sized conductor, with any cur- 
rent from 1 to 1,000 ampéres. A series of curves, printed in red, 
shows approximately the temperature of any conductor with any 
given current. These curves are based upon experiments in the 
Edison laboratory, made for the purpose of ascertaining the rise in 
temperature of insulated wires enclosed in wooden casing. A novelty 
in the design of Howard’s Graphic Table is the fact that the divisions 
are drawn at distances proportional to the logarithms of the 
areas, instead of being directly proportionate to the areas. The 
diagonal lines showing the fall of potential are thus made 
parallel instead of radial, with the result that all parts of the table 
are equally easy to decipher, and a much larger range of sizes are 
shown in the space than would be possible by any other method. 
The resistances of the several conductors are given in separate 
columns, at per 1,000 yards, and per mile. The weight per mile is 
also shown. The table is drawn upon a fairly large scale, and is so 
arranged as to admit of additional lines being inserted to embody 
any data that may be useful in particular cases, such as the resistance, 
&e., of iron, platinum, or other metals, which are used in electrical 
work. It is very neatly got up and clearly printed. 


Woking Electric Supply Company,—We learn that 
the business of Messrs. A. G. New & A. J. Mayne, trading as the 
Woking Electric Supply Company, have effected a mortgage to the 
extent of £4,300 registered in favour of Wm. T. Agar. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Hunsworth (near Bradford),—September 22nd. Ten- 
ders wanted by the Local Board for lamp-pillars, lamps, and fixing 
same, for purposes of public lighting, for the Hunsworth Local Board. 
Further particulars may be obtained from Mr. George Furniss, clerk, 
19, Market Street, Bradford. 


Portsmouth,—The directors of the Portsmouth Royal 
Sailors’ Home have decided to call for tenders for wiring that insti- 
tution for electric lighting. 


St. Pancras.—October 11th. Tenders are required by 
the Vestry for certain works in connection with their new central 
station at King’s Road, Camden Town, and several sub-stations, main 
switchboards, electrical instruments, motor transformers, and acces- 
sories, also wiring and lighting certain buildings. Further par- 
ticulars will be found among our advertisements. 
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Wigan.—The Gas Committee have resolved to invite five 
or six manufacturers of electrical plant to submit schemes and 
tenders for electric lighting the town. 


London.—In our issue of September 7th we stated that 
tenders were invited for the construction of a short line of railway 
on the outskirts of London. We were not then aware what motive 
power was intended to be used on the line. We since learn that 
though electric traction was not at first contemplated, it has now been 
suggested, and is likely to be adopted. Electrical contractors in- 
tending to send in tenders should obtain all information necessary 
from Mr. Anderson. 


Hoylake and West Kirkby.—The Local Board have 
decided to advertise for schemes and estimates for lighting the streets 
by electricity. 


CLOSED. 


Wolverhampton.—The tender of Messrs. Scott & Co, 
Birmingham, for supplying and fixing an electric light installation 
and fittings fur the School Board at £233 10s. has been acceptcd. 

Yarmouth,— The Electric Lighting Committee have 
accepted the tender of Mr. Durrant for connecting the electric light 
station with the borough surveyor’s office by telephone, at a cost of 
£37 12s. 6d. 

Edinburgh.— The Electric Lighting Committee has 
accepted an estimate for 175 lamp-posts for electric arc lamps to light 
the streets sanctioned. ‘I'he contractors for the posts are Messrs. 
Mackenzie Bros., of Edinburgh. 


THE INVENTIONS OF H. V. COAD. 


Aw esteemed contemporary last week informed its readers 
that the mania for new primary batteries had died out. It 
also stated that of the three requisites for primary batteries, 
two gave wide opportunity for ingenuity and lies, and that 
nobody ever troubled about the third. As if to show the 
mistaken nature of the first statement, and also that very 
audacious perversions of the truth form the chief requisite, 
there has just been sent to us the prospectus of the Primary 
Battery and Safety Lamp Syndicate, Limited, together with 
an invitation to inspect the invention, of which we at once 
availed ourselves. The Syndicate is formed to acquire the 
inventions of Mr. H. V. Coad, the son, we are told, of 
Theophilus Coad, of primary battery notoriety, whose worth- 
less appliances have on various occasions been treated in our 
pages as they so well deserved. The son seems to be a 
worthy descendant of his sire, for he, too, offers, in addition 
to the “improvements in and connected with primary bat- 
teries and in safety lamps to be used therewith,” the secret 
electrolyte or fluid for charging the batteries. 

From a mass of statements which for downright audacity 
—or shall we considerately say, ignorance—are well in front 
of everything we have previously come across in the primary 
battery line, we select the following :— 

“The cost for an ordinary miner’s lamp would not exceed 
one penny for a 10 hours’ light, or of 50 candle-power, 14d. 
for the same duration of time.” . “The fluid if sold 
at 2d. per pint would leave a profit to the syndicate of 1d. 
At this price any householder would be enabled to get an 
electric light far superior to, and at about one-fourth the 
cost of gas of equal power.” “The profits, it is 
firmly believed, will yield an enormous percentage, for the 
reason that there can be no competition—there being abso- 
lutely no other primary battery known—and the cost to the 
consumer will be less than what he at present pays either for 
electricity, gas, oil, or candles.” 

The battery, be it known, consumes zinc, and the fluid— 
which we have not yet analysed, nor is it necessary that we 
should—looks for all the world like a bichromate solution, 
and can be manufactured at 8d. per gallon. 

It is not claimed that the well-known Weymersch battery, 
with a fluid which costs less than that of Coad, could pro- 
duce a B.T. unit under an average of about 2s. The Velvo- 
carbon element, which we describe this week, is still more 
expensive in its output, and yet it is coolly claimed for the 
Coad cell that a 50 C.P. lamp can be run for 10 hours for 
1}d.! It is perfectly well known that electrical energy pro- 
duced by a dynamo is at least 20 times less costly than the 
same taken from a battery using zinc as the oxidisable metal ; 
it is also quite certain that light for light, electricity, even 


from the dynamo, is dearer than gas, yet the secret fluid 
is said to enable consumers to get their lights of equal power 
at one-fourth the price of gas ! 

The third quotation is so startling, that we can only 
adequately relieve our feelings by saying that the writer is 
either a knave or a fool. 

There are many other ridiculous, misleading and absolutely 
untrue statements, but to these we do not think it necessary 
to refer. Suffice it to say that we can discover no material 
difference between the battery of the younger Coad and the 
earlier productions of the father, which were fully discussed 
and criticised in the back numbers of the ELEecrrRica. 
Review. The vendors of curative electrical appliances are 
not the only persons who conjure and mislead the public 
with the magic name of electricity. 


NOTES. 


Fluorescence and the Tons,—It has long been suspected 
by certain workers in the “ borderland,” which is supposed 
to exist between physics and chemistry, that the phenomenon 
known as fluorescence is of ionic origin. Up to the present, 
however, no reliable evidence calculated to throw light upon 
the matter has been established. From the results of an in- 
vestigation recently conducted by E. Buckingham, it would 
appear that the suspicion is justified, or at least supported. 
This gentleman undertook a series of experiments with a 
view to establishing a connection between the phenomenon 
of fluorescence and the ions present in a liquid exhibiting it. 
In the case of cosin, dilution increased fluorescence, whilst 
the addition of strong acids, that is, of hydrogen ions, caused 
it to diminish, as did also strong alkalies and neutral salts, if 
in sufficient quantity. A large number of observations were 
made with quinine. This substance being a feeble base, the 
effect of alkalies on solutions of its salts should be to 
diminish the fluorescence; and the phenomenon should be 
increased by acids and by strongly dissociated neutral salts. 
In every case the observed results were as expected. An 
account of this work is to be found in the Zeitschrift fiir 
Physikalische Chemie, xiv., pp. 129—148, and on reading it 
carefully, it would appear that the author is unable to explain 
many of the observations which he made. Nevertheless we 
believe him to be justified in claiming that his results, on the 
whole, certainly indicate that fluorescence is an ionic phe- 
nomenon. It is to be hoped that this line of research will be 
followed up, and that shortly some more affirmative results 
will be forthcoming. 


Charterhouse Science and Art Schools and Literary 
Institute.—The Winter Session of this—one of the largest 
Science and Art Schools of the United Kingdom, will com- 
mence on Saturday, September 29th, 1894, under the presi- 
dency of the Rev. Henry Swann, M.A. During the late 
session upwards of 1,100 students, mostly elementary 
teachers, availed themselves of the privileges afforded by this 
Institution, and of this number nearly 950 presented them- 
selves for examination and were successful in obtaining a 
large number of certificates awarded by the Science and Art 
Department of South Kensington. Instruction of a practical 
character is given in most of the Sciences at a very nominal 
fee, whilst in Art, at an equally low rate, students under the 
direction of several competent instructors can be advanced 
in their studies. Classes will be held to prepare candidates 
for Matriculation (Lond.), the Clerical, Medical (including 
mental), Legal, and other examinations. Students who aim 
at becoming proficient in Chemistry (Organic and Inorganic), 
have the opportunity of working in a well-fitted laboratory, 
capable of accommodating 70 students. Aspirants for Uni- 
versity honours can, at a small expense, be assisted in their 
studies, Classes for Matriculation, Microscopy, Latin, Greek, 
French, Gerraan, Shorthand and Music (piano and violin), 
taught by well-qualified teachers. Opportunities for the 
study of Photography will be afforded this session. Artisans 
who do not desire to be prepared for the examinations will 
be received and taught in accordance with the scheme issued 
by the London County Council. Full particulars of the 
classes may be obtained from C. Smith, organising secretary. 
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A Journal Confers Knighthood,—It is not sufficient for 
one of our weekly contemporaries to furnish certain classes of the 
reading public with snatches of matter more or less scientific, 
it apparently finds it necessary to seek a higher purpose for 
its existence, hence it last week condescended to assist Her 
Majesty in conferring knighthoods. We were not aware 
that a certain distinguished electrician was a knight, but we 
heartily congratulate him upon the enviable honour conferred 
upon him in last Saturday’s Science Siftings. 


Ferranti Rectifiers.—Mr. Ferranti takes up the cu lgels 
in defence of his rectifiers in a letter to the Western Mail. 
In a characteristically temperate reply to Mr. 8S. F. Walker, he 
deals with that gentleman’s ideas of rectifiers, and objects to 
his criticism as being unfair, and his statements incorrect, 
for rectifiers are to be used at Cardiff. That the rectifiers 
are more than “laboratory toys” Mr. Ferranti proves up to 
the hilt. He says: “ There is not now a consulting engineer 
of any importance who has not got rectifiers on order for 
street lighting.” This not only proves the success of the 
rectifier, but is the best of all proofs that the contention in 
our recent article that the continuous or unidirection arc 
light is preferred. It seems a pity that any manufacturer 
should have to defend himself from attacks against an appa- 
ratus newly introduced, but highly approved of by those 
competent to estimate its value, simply because Mr. Walker 
chooses to act with an utter disregard of the unwritten code 
of etiquette which should characterise the utterances of all 
engineers. 


Telegraph Communication with Lighthouses,—In 
the enquiry recently held into the accident which happened 
to the ss. Dunnottar Castle, the property of the Castle Mail 
Packet Company, Mr. Garrett, who appeared for the owners, 
said “the only observation he had to make on behalf of the 
owners was that they courted this enquiry because it seemed 
to them to attract attention to the absolute necessity of 
having telegraphic communication between such places as the 
ry ee Lighthouse and the shore. In this case the value 
of the ship and cargo was over £300,000, and there were 
400 lives on board, and the ship was within measurable dis- 
tance of being totally lost for the want of assistance, which 
might readily have been obtained from Plymouth if there 
had been means of communication.” Mr. R. H. B. Marsham, 
who presided at the enquiry, added: “ With reference to the 
suggested electric cable between the Eddystone Lighthouse 
and the shore, the Court would consider the subject, and 
make some remarks upon it in their report.” 


Fatal Accidents,—Mr. R. E. Maunsell, one of the officials 
of the Eastern Telegraph Company’s station at Porthcurnow, 
is stated to have been thrown from his horse at St. Levan on 
Saturday last, and sustained injuries which resulted in his 
death the following day. 

On Monday morning Hugh Smith, aged 17, met a dreadful 
(death at the electric lighting station at Leicester of the 
Midland Railway. One of the company’s electricians states 
that the youth shows no signs of shock. His duty was to 
attend to the lubrication of machines, and he appears to have 
been so engaged when the mishap occurred. Apparently, he 
was either oiling the bearing at the pulley end of the machine, 
or feeling it to see if warm. The dynamo attendant was at 
the desk about 6 feet off, his face being away from the 
machine in question. He heard a groan, and turning round, 
found Smith on the floor, bleeding from the mouth, &c. He 
died in a few minutes. The guard rail which passes around 
the pulley end of dynamo was greatly bent, so as to indicate 
great force, and it is surmised Smith in some manner became 
entangled with the pulley and was dragged in between it and 
the guard rail, and then thrown to the ground with great 
force. No one saw anything of it, so it is, of course, all 
conjecture. The circuit was tested as soon as possible after 
the occurrence, and was quite clear. It seems impossible for 
him to have experienced a shock. He was at opposite end to 
the commutator. We understand that he was a promising 
young fellow, only recently engaged by the company, but had 
been with Prof. Robinson, of Nottingham, for some time 
previously, and had had experience with some private in- 
stallations at Nottingham. The coroner’s enquiry, which 
Was opened on Tuesday, was adjourned. 


Mansion Electric Lighting.—On the advice of Messrs. 
Massey & Allpress, of 25, Queen Anne’s Gate, the Marquess 
of Zetland is introdu:ing the electric light into Aske Hall, 
Richmond, Yorks. Provision is being made for about 300 
lamps at present, but more than double this number will 
eventually be required when the Hull has been wired 
throughout. 


Electric Lighting in Japan,— The Society of Arts 
Journal for last week contains an article, rewritten 
from the Leconomiste Francaise, in which are interest- 
ingly given details regarding the commerce of Japan. It 
is stated therein that there are eleven electric light com- 
panies, having a prid-up aggregate capital of $1,647,000, out 
of nominal capital representing $2,477,000. 


Telegraph Construction in Borneo,— The British 
North Borneo Company have received a telegram stating 
that 90 miles of track has been cut for the overhead line 
they are about to erect between Sandakan, their capital, and 
Labuan, where there has been lately established submarine 
telegraph communication with Singapore and with Hong 
Kong. Gangs of men are engaged in exploring for the 
mountain route, and in cutting telegraph posts. When com- 
pleted, the line will be some 200 miles long. 

Union of Continental Incandescent Lamp Manu- 
facturers.—The members of the Union held their quarterly 
meeting on September 10th to 12th at Frankfort-on-the 
Maine. Every member was present, and unanimously con- 
firmed the resolution carried at last meeting. It was officiall 
announced by the president of the meeting that communi- 
cations had been received from several makers who had 
hitherto kept aloof of the association that they would like 
to join, and instructions were given for the management to 
meet these gentlemen and to arrange for them to join the 
union forthwith. 


The Sub-Aqueous Telephone.—This, says the Pall Mall 
Gazette, is an ingenious invention arising out of an old and 
well-known phenomenon. The conducting power of water 
for acoustic properties being better than that of air, Captain 
M. T. Neale has devised an apparatus, to which the above 
name has been given, whereby the vibrations of a gong, fixed 
to the bows of a ship some distance below the water-line, are 
picked up by a receiver consisting of a pair of similar but 
shallow gongs, fixed in the same way on another vessel a con- 
siderable distance off. The instruments have been tested in 
the Thames on a pair of boats two-thirds of a mile apart, and 
gave sufficiently accurate results when signalling in the Morse 
code. The possibilities of such an instrument, says our con- 
temporary, are undoubtedly great, and it has one advantage 
over the electrical signalling inventions of Edison and others 
—namely, that it is independent of foggy weather, when any 
electrical apparatus would be at its worst. 


Electrical Enterprise Inereasing.—Like new railways, 
electrical enterprise is likely, says the S/atis/, to play an im- 
portant part in the early future, to relieve the congested 
traffic of our great towns. That electricity is the force of the 
future few now doubt, and that it will be employed in many 
industries to which it has not yet been applied is exceedingly 
likely. But it may be doubted whether invention has 
advanced far enough to enable electrical enterprise to take a 
prominent place in the next boom. On this subject, how- 
ever, we speak with hesitation and deference. We do not 
_— to be experts in the matter, and therefore it would 

e presumptuous to give a very confident opinion. But, as 
far as we are able to judge, it does not seem to us that the 
time has quite come for electricity to play a very important 
part. Still, we fully belicve that electrical enterprises will 
multiply in the early future. Electric lighting is being ex- 
tended in every direction. Electricity is being adopted as 
the motive power for railways, and electrical agency is being 
introduced in many manufactures. That this process will go 
on may be taken for granted. ‘Therefore, it seems probable 
that the demand for new capital to extend electrical enter- 
prises in various directions—some of them, possibly, entirely 
unthought of now—will become fairly large. “For all that,” 
our contemporary says, “if we may hazard an opinion, we 
do not think that an electrical boom is coming quite yet.” 
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An Electric Dairy.—Mr. Blyth, of Stansted, appreciates 
electricity, for the churns and separators in his beautiful 
model dairy are worked by electricity. In addition, the dairy 
is lighted by electricity. 


London-Berlin proposed Telephone Line——A few 
weeks ago a paragraph was published in the daily Press 
stating that it had been decided to open negotiations with the 
British Government for the construction of direct telephone 
communication from London to Brussels via Ostend, and 
thence to Berlin ; but a few days afterwards this statement 
was contradicted. We cull the following from last Tuesday’s 
Financial Times, which shows there is something wrong 
somewhere. From this it would seem the contradiction was 
a mistake :-— 

Negotiations are said to be still going on between the postal depart- 
ments of Berlin, Brussels, and London for connecting London with 
Berlin by telephone vid Brussels. 


Electric Lighting of Cardiff.—In the local newspaper 
Mr. Sydney F. Walker keeps pegging away at this electric 
lighting scheme. Lately he quite patronisingly congratu- 
lates the corporation on abandoning the “ rectifier” for their 
street lighting circuits, sneeringly calling that useful appa- 
ratus “a laboratory toy.” Whatever it is, it is quite clear 
on the face of his letters that he is not acquainted with 
rectifiers, although it is painfully apparent that he would 
like to pose as one. His efforts to rectify the supposed errors 
in this lighting scheme, however well meant, are quixotic ; 
the scheme is bound to be carried out despite all his Jere- 
mains, and the public in general, and the corporation in 
particular, may charitably believe that in the end the whole 
scheme will be a success. Proverbially “fools and children 
should never be shown half finished work,” there is nothing 
to admire in it at that stage. In the absence of the electric 
light, the Bray’s burners may appear to Mr. Walker very 
grand, but we expect that when the arcs are turned on for 
comparison, he will at once change his mind on the matter 
of gas lighting, and be found amongst those who “ came to 
scoff and remained to praise.” 


The Advantages of Alternating Currents, — Mr- 
Appleyard might have spared himself the trouble of writing, 
and to us the pain of replying to, the letter on page 
348. We were not referring to localising a fault in a sub- 
marine cable, nor to exposed copper, but of breaking through 
a weak spot in the insulation, so as to make the very punc- 
ture which was afterwards to be localised. Our esteemed 
correspondent doubtless knows his business thoroughly 
and completely, for he must have been at least two years 
engaged in cable work, so that he has passed through the 
elementary facts of first year students; still in one cable 
factory, we know that for more years than Mr. Appleyard 
has yet lived, the reversing of the battery current, either by 
clockwork or hand-tapping, has always been used for accele- 
rating the “ breaking down” of high resistance faults. We 
have unfortunately often had to empioy this method, always 
with unfailing success, but then, perhaps, our quarter of a 
century of experience has, after all, taught us nothing. 


NEW COMPANIES REGISTERED. 


’ Coventry Electrical Engineering Company, Limited 
(41,936).—This company was registered on the 11th inst. 
with a capital of £5,000 in £1 shares, to acquire and carry 
on the business of electrical engineers, now carried on at 
aot Street, Coventry, under the style of the Coventr 
Electrical Engineering Company. The subscribers (wit 
one share cach) are :—W. H. Eaves, Allisley, Warwickshire, 
electrical engineer ; F. T. Jackson, 3, Jerron Street, Coventry, 
electro-plater; W.J. Butlin, Danetree Cottage, Lower Ford 
Street, Coventry, electrical engineer; E. Eaves, Coventry, 
married woman ; T. H. Matterson, (Queen’s Road, Coventry, 
ironfounder; G. F. Cowan, Beaumont, Kenilworth, ac- 
countant ; E. F. Peirson, 17, Hertford Street, Coventry, 
accountant. The first directors are—T. H. Matterson, 
F. T. Jackson, and W. H. Eaves. Many of the regulations 
of Table “A” apply. Registered by A. i Atkins, Limited, 
23, Bouverie Street, E.C. 


The Station Indicator Company, Limited (41,945)— 
This company was registered on the 13th inst. with a capital 
of 50,000, in £10 shares, to acquire, develop, and dispose of 
any inventions to mechanically indicate to passengers in 
railway trains the name of the station to which the train is 
approaching. The subscribers (with one share each) are : 
E. A. Hoyland, 8, Great St. Helen’s, shipowner ; 8. Jordan, 
13, Callow Street, S.W., gentleman ; H. Gibson, 8, Great St. 
Helen’s, solicitor; H. Lefean, 4, St. Helen’s Place, E.C., 
clerk ; G. R. Marriott, Kilworth, Harcourt, Leicestershire, 
gentleman ; A. W. Stuart, 39, Thornhill Road, Barnsbary, 
accountant; J. A. Williams, Park Place, Clarence (iate, 
N.W., gentleman. Until otherwise determined by general 
meeting, the number of directors shall not be less than three 
nor more than five. Qualification, £100 ; remuneration to 
be determined at general meeting. Registered by Deacon, 
Gibson & Medcalf, 9, Great St. Helen’s. 

Friedland Manufacturing Company, Limited 
(41,941).—This company was registered on the 12th inst. 
with a capital of £18,000, in £1 shares, to enter into and 
carry into effect an agreement made between W. M. Cal- 
lender of the one part, and the company of the other part, 
to carry on the business of manufacturing and selling plastic 
material, and working the same with different objects, and 
also to carry on the business of engineers and electricians. 
The subscribers (with one share each) are :—W. J. C. Hen- 
drey, 36, Mincing Lane, E.C., colonial broker; W. Holmes, 
42, Kirby Street, E.C., engineer; D. G. Jelley, 2, York 
Villas, Cantwell Road, Plumstead; T. R. Trower, 25, 
Whitehall Park, Highgate, contractor: G. I. Brown, 34, 
Leadenhall Street, clerk; H. G. Goodwin, 18, Albert Road, 
Stroud Green, pattern maker; W. T. Sturton, 9, Goldhawk 
Road, W., gentleman. The number of directors is not to 
exceed five, nor be less than three. Table “A” mainly 
applies. Registered by Hatchell, Jones & Co., 47, Mark 
Lane, E.C 


CITY NOTES. 


The Westinghouse Electric Company, Limited. 
Tue report of the directors, which was presented at the fourth 
annual general meeting of the shareholders, held at the company’s 
oftices on Friday, 14th inst., reads as follows :— 

“The directors in presenting herewith the balance-sheet for the 
year ending September 30th, 1893, desire to explain that the annual 


- meeting has been delayed in consequence of certain questions which 


have formed the subject of prolonged negotiations between the 
English and American companies. An arrangement has at length 
been approved by the American company, and an agreement embody- 
ing the terms of that arrangement accompanies this report, and the 
shareholders will be asked for their approval of the same at the 
meeting. After providing for all expenses of management, directors’ 
fees, patent taxes, and other expensesconnected with the maintenance 
of the various English and Foreign patents owned by the company, 
there isa net profit for the year ending September 30th, 1893, of £6,781 
16s. 5d., which, added to the amount brought forward from last year, 
makes a total of £13,014 16s. 8d. to the credit of profit and loss, 
which the directors propose to carry forward. At the date of the last 
general meeting the directors were able to report an important 
judicial decision upholding the Hopkinson three-wire patent owned 
by the company. Subsequent negotiations with the defendants in the 
action resulted in a satisfactory termination of litigation, and con- 
siderable sums have since been received on account of royalties from 
various corporations and companies using the patent. After (1) pro- 
viding for legal expenses in connection with the suit, (2) crediting 
capital account with a proportion of royalties received, and (3) 
crediting profit and loss account with the proportion applicable to 
the year under review, a balance of £5,377 5s. 9d., representing 
royalties received in advance for the remaining life of the patent, 
has been placed to a suspense account. The directors regret that 
they are not yet able to announce the establishment of an English 
factory, such as was referred to in their last report, but they are glad 
to state that a considerable increase has taken place in the sales of 
apparatus, especially in the Shallenberger meter department, the 
number of meters sold during 1893 being about 4,700, as compared 
with 3,100 in the previous year; and this increase continues, the 
sales for the first eight months of 1894 being about 3,900, as com- 
pared with 3,300 during the corresponding period of 1893. Valuable 
orders for transformers have also been received. The directors have 
again waived their right to a portion of the fees to which they are 
entitled under the articles of association, receiving only £800 for the 
year instead of £2,000. Mr. John Dixon Gibbs, having been de- 
tained in Paris during the past two years, has vacated his seat as a 
director of the company. The directors have elected Mr. Albert 
Kapetyn to fill his place. Under the articles of association the vice- 
president, Francis Pavy, Esq., retires, and being eligible, offers him- 
self for re-election. The auditors, Messrs. Price, Waterhouse & Co., 
according to the articles, also retire, and offer themselves for re- 
election.” 


| 
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BatancE SHEET, September 30th, 1893. 
Dr. £ s. d. 
To Nominal capital 600,000 0 0 


Queensland. 
No. 2,025 


, 1892 Mar. 18, 1892 


In 30,000 ordinary and 30,000 preference shares 

of £10 each, of which there have been issued— 

20,000 ordinary shares, fully paid, £200,000 ; 

17,635 preference shares, fully paid, £176,350 ; 

1,320 preference shares, 10s. paid, £660 .-- 377,010 
» Vendors for ordinary shares not yet issued .-- 100,000 
» Sundry Creditors— 

Westinghouse Electric Company, Pittsburg, 
£1,938 13s. 3d.; Faithfull & Owen, law 
charges, £962 10s. 8d.; trade creditors, £507 
16s. 1ld.; directors’ fees, £300 3,709 

» Suspense Account— 

Proportion of royalties received applicable to 

» Profit and Loss— 

Balance at September 30th, 1892, brought for- 
ward, £6,143 Os. 3d.; add profit for year end- 
ing this date as per balance-sheet, £5,891 
18s. 3d.; add on realisation of investments, 
£979 18s. 2d. oes 13,014 16 8 


£499,111 3 3 
£ s. d. 


Victoria. 
No. 9,517 


No. 2,190 


5,377 


South Australia. 


New Zealand 
No. 5,483 


Cr. 
By Purchase of patents, goodwill, &c., viz.— 
In ordinary shares issued, £200,000; in prefer- 
ence shares issued, £158,000; in ordinary shares 
not yet issued, £100,000 = £458,000; less pro- 
portion of royalties received, £1,267 ... ... 456,733 0 0 
» Stock on hand, at cost = <a eae .. 93,086 5 8 
» Office furniture, laboratory, &c. ... 394 12 10 
» Sundry debtors, £6,396 16s. 7d.; less reserve for 

bad and doubtful debts, £488 19s. 4d.... aS 5,907 17 3 
» Purchase of the balance of Dr. Hopkinson’s claim 

against the American company for sale to them 

of his three-wire patent... “i side “sis 6,754 10 
» Bills receivable 170 19 
» Cash at bankers and in hand— 

Deposit account, £23,000 ; current account, £3,013 
8s. 5d.; petty cash and secretary’s account, 
£50103. ... ... 26,063 18 


£499,111 3 3 


New South 
Wales. 


No. 3,655 
Mar. 17, 1892 Mar. 24, 1892 Mar. 16,1892 Mar. 14 


No. 10,359 
Mar. 15, 1890 
No. 10,394 
April 16, 1890 | 


319 
Mar. 31, 1890 
XXIV. 27,058 
Mar. 31, 1890 
XXIII. 26,662 

LII. 466 
Dec. 31, 1889 
Dec. 31, 1889 


LIL. 31 
XXIII. 26,768 
Lil. 499 


We have examined the above balance-sheet with the books and 
vouchers of the company, and find the same correct. 
(Signed) Prick, WaTERHOUSE & Co. 
44, Gresham Street, London, E.C., 
April 18th, 1894. 
Our representative was refused admission to the meeting last Friday. 


No. 52,379 XXIII. 26,729 


apparatus Oct. 29,1889 Oct. 29, 1889 Oct. 29, 1889 Oct. 29, 1889 
No. 54,088 


Tue SCHEDULE REFERRED TO. 
Germany. 
No. 54,513 


Agreement made this Fourth day of September, One thousand eight 
hundred and ninety-four, Between The Westinghouse Electric 
and Manufacturing Company, a Corporation organised under the 
Laws of the State of Pennsylvania, United States of America 
(hereinafter calied the American Company) of the one part, and 
The Westinghouse Electric Company, Limited, of 32, Victoria 
Street, Westminster (hereinafter called the English Company) 
of the other part. 

Whereby it is stated and agreed as follows :— 

1, An agreement (hereinafter called the principal agreement) dated 
the twentieth day of July, one thousand eight hundred and eighty- 
nine, was made between the Westinghouse Electric Company, who 
are hereinafter referred to as the Original Selling Company, and the 
English Company, and by the tenth clause thereof, provision was 
made for the acquisition by the English Company of further patents 
for countries outside North and South America, during the period 
of ten years from the date thereof, on the terms and under the con- 
ditions therein mentioned, and the American Company have now 
acquired all the property and rights of the Original Selling Com- 
pany, and the American Company or the Original Selling Company 
have taken out or acquired, and the American Company are now 
possessed of the various patents mentioned in the Schedule hereto 
for countries outside North and South America, and doubts have 
arisen between the parties as to the true construction of the said 
tenth clause of the principal agreement, and the sums which should 
be paid by the English Company for the said patents in the Schedule 
mentioned, and it has been felt that there would be considerable 
practical difficulties in settling the amount. It is, moreover, antici- 
pated that the business of the American Company will largely in- 
crease in the next few years, and the English Company are desirous 
that the period of ten years named in the principal agreement shall 
be extended to twelve years, and of agreeing a fixed sum.for which 
the American Company will make over to them the further patents 
down to the end of the said twelve years. 

2. As a settlement of all questions under the said tenth clause, and 
in order to avoid litigation, or the expense of settling, by arbitration 
or otherwise, the amount to be paid to the American Company, it is 
agreed that the English Company shall pay the American Company 
seven thousand pounds, and that thereupon the American Company 
will transfer to the English Company the patents or interests in 
patents mentioned in the Schedule hereto, and any other patents or 
interests in patents for countries outside North and South America, 
granted or applied for to the date hereof, which are the property of 
the American Company, and until transferred the same shall be held 


Belgium. 
No. 88,908 
No. 89,030 


No. 201,590 No. 88,237 


No. 202,887 


No. 202,669 
| Dec. 17, 1889 Dec. 17,1889 Dee 19,1889 Dec. 18, 1889 


No. 220,512 
Mar. 29, 1892 
No. 225,187 


Oct. 25, 1892 Oct. 25, 1892 


non- No, 22,187/92 


124/89 


England. 

May 15, 1890 

No. 22,695,91 

Dec. 29, 1891 

caudescent electric lamps (Smith's No. 6,083/92 
Mar. 29, 1892 

No. 19,184/92 

Dee. 3, 1892 

regulating dy- No. 20,918/89 


No. 7,599 90 


Dec. 24, 1889 Dec. 24, 1889 Dec. 24, 1889 Dee. 24, 1889 ~ Lin 16y 


g to lightning arresters | No. 20,311/89 


(Wurts’s carbon ball arrester) 


provements in the Dec. 31,1889 Dec. 31,1889 Dec. 31, 1889 


patent only belongs to April 2, 1890 | 
method of generating and maiutaiuing thereby electric 


escent lamps (Smith’s soluble 
ying resistance (Stanley's 


Name of patent. 
us (half the 


Company) 
ents in interrupting devices for electrical No. 17 


applicable for protecting electrical 


connected to such circuit (Wurts’s fuse) 
Improvements in or relating to armatures for electrical No. 20,764/89 No. 202,786 No. 88,961 


parat 
n Com 


cti.gcircuit at point of minimum E.M.F. toearth) 


ements in in 


rovements in cores fer converters and for other No. 5,135/90 | 
ts, 


ctrical ap 
the America 
Improvem 


e 
currents of constant, or approximately constant, 


quantity in circuits of var 


from static charges of electricity (Wurts'’s device for 
arc lighting dynamos) 


generators or motors (toothed armatures) 
iron wire lamps) 

An improvement in incand 
arcing metal) 

Improvements in or appertaining to self- 
namo-electric machines, and im 


circui 
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Inprov 
globe) 
Improvements in lightning arresters (Wurts 


Improvements in electric are lamps (Lange arc lamps) 
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in trust for the English Company. The American Company will 
deduce their title and approve the documents of transfer, and obtain 
the execution of all necessary parties at their expense, but the Eng- 
lish Company will bear the cost of the preparation of the documents 
of transfer. The American Company will pay all patent fees and 
stamp duties accrued due, down to the date hereof. {0 far as the 
American Company has power to confer the right, the English Com- 
pany may, at their own cost, take out patents for any countries out- 
side North and South America for the inventions the subject of the 
patents in this clause mentioned. 

3. The English Company will also pay the American Company the 
further sum of Fifteen thousand pounds, in consideration of which 
the American Company will transfer from time to time to the Eng- 
lish Company any patents or patent rights for places outside North 
and South America, which it may itself be possessed of or entitled to 
up to the twentieth day of July, one thousand nine hundred and onc. 
Until any patent or patent right agreed to be transferred is trans- 
ferred, the same shall be held in trust for the English Company. The 
American Company will bear the fees and payments for taking out 
or acquiring the patents or patent rights it may take out or acquire. 
The American Company will deduce their title and approve the docu- 
ments of transfer, and obtain the execution of all necessary parties 
at their expense, but the English Company will bear the cost of 
the preparation of the documents of transfer. Sofarasthe American 
Company has power to confer the right, the English Company may 
at their own cost take out patents for any countries outside North 
and South America where the American Company may not take out 
or acquire patents for the inventions the subject of the patents to 
which this clause relates. 

4. For the purpose of stamp duty, one-third of the payments under 
Clauses 2 and 3 shall be deemed to be paid for patent rights for the 
United Kingdom, and two-thirds for foreign countries. 

5. By an indenture made the sixth day of April, one thousand 
eight hundred and eighty-nine, John Hopkinson, in consideration of 
Two thousand five hundred pounds paid by the Original Selling Com- 

ny, and of further annual instalments of Two thousand five 

undred pounds payable in advance on the sixteenth March in every 
year during the duration of the longest lived of the English and 
German patents for the three-wire system, and commencing on the 
sixteenth March, one thousand eight hundred and ninety, agreed to 
transfer to the Original Selling Company the English and German 
patents for the three-wire system, and it has been considered and 
treated that the English Company became possessed of the said 
patents under the said principal agreement, but the American Com- 
pany has always contended the English Company were bound to 
repay the amounts paid by the American Company to the said John 
Hopkinson, since the date of the principal agreement, and the ques- 
tion is now in dispute between the parties hereto. The American 
Company has so far paid the amounts to the said John Hopkinson 
or to the English Company, who recently acquired the rights of the 
said John Hopkinson to the remaining payments, for the sum of Six 
thousand seven hundred pounds, which is reduced by the last instal- 
ment paid by the American Company to Four thousand two hundred 
pounds, which the English Company is at present out of pocket. 

6. In order to settle all questions in reference to the said three- 
wire patents, and to avoid litigation, it is agreed that the English 
Company shall pay to the American Company Two thousand five 
hundred pounds in respect of past payments by the American Com- 
pany, and that the sum of Four thousand two hundred pounds which 
the English Company is at present out of pocket in respect of its 
purchase of the rights of the said John Hopkinson, shall be borne 
equally by the partics hereto, the American Company paying the 
English Company the one-half, namely, Two thousand one hundred 
pounds, on the first day of March, one thousand eight hundred and 
ninety-six. 

7. Inasmuch as the Original Selling Company has not organised a 
French Lamp Company, and has not handed over to the English 
Company shares therein as provided in the principal agreement, it is 
agreed that in lieu thereof the American Company shall, and they 
hereby surrender the right to Twenty-five thousand pounds in fully- 
paid ordinary shares of the English Company, part of the amount of 
ee ordinary shares stipulated in the said agreement to be 
issued to the Selling Company. 

Lastly. This Agreement is not to be binding on the English Com- 
pany until it is approved by a Shareholders’ Meeting of the English 
Company, and, if not so approved within three months from the date 
hereof, the same shall be void. 

In witness whereof the said Companies have hereunto caused their 
Common Seals to be affixed the day and year first above written. 

Westinghouse Electric and Manfacturing Company, 
by Gzo. WESTINGHOUSE, JR., 
President. 

Attest by Coartes A. Terry, Secretary. 

The Common Seal of the Westinghouse Electric Company, Limited, 
was hereunto affixed in pursuance of a Resolution of the Board, in 
the presence of 

Francis Pavy, Vice-President, 
by ArnrHour E. Scanzs, Secretary. 


The Direct Spanish Telegraph Company, Limited. 


THE report of the directors for the half-year ended June 30th, 1894, 
states that the accounts for the half-year ended June 30th, 
1894, show, after providing for debenture interest, a balance to the 
credit of profit and loss of £4,075 15s. 10d. The traffic receipts show 
a decrease of £868 12s. 9d., as compared with the corresponding 
period of 1893, this decrease being due to the continued stagnation 


of business in England, Spain and France. The working expenses © 


are £43 4s. 1d. less than those for the corresponding period of last 
year. The company’s cables, and the landlines in connection with 
them, have continued in good working order throughout the half-year. 
The construction of a new breakwater at Bilbao placed the company 
under the necessity of moving the shore end of the Falmouth-Bilbao 
cable to a point outside the new breakwater further down the bay. 
The removal was effected without any appreciable interruption of 
communication, and the cost is chargeable to the harbour authorities 
of Bilbao. The £62,000 6 per cent. debentures, which matured on 
May Ist, 1894, have been paid off, and £30,000 new debentures have 
been issued, bearing interest at the rate of 4} per cent. The differ- 
ence of £32,000 was provided for by making the final call of £1 per 
share on the 12,931 ordinary shares, and by taking £19,069 from the 
reserve fund. After adding the usual sum of £2,500 to the reserve 
fund, the balance of profit and loss amounts to £1,575 15s.10d. To 
this the directors propose to add £951 15s. 10d. from interest and 
profit on investments, and recommend the payment of the dividend 
at the rate of 10 per cent. per annum on the preference shares, and a 
dividend, free of income tax, of 1s. 8d. per share, being at the rate 
of 4 per cent. per annum on the capital paid up from the due date of 
payment, on the ordinary shares of £5 each. The reserve fund will 
then amount to £21,270 19s. 11d. As the attendance of shareholders 
at the autumn general meetings is very small, and as the articles of 
association require only an annual meeting te be held, the directors 
propose that in future only one general meeting shall be held, viz.:— 
in the month of March, but intend to pay an interim dividend in 
October, if earned. 


Babcock & Wilcox, Limited, 

Tue third ordinary general meeting of this company was held on 
Tuesday, at the Cannon Street Hotel, Mr. Andrew Stewart presiding. 

The CHarrMaN said that though trade and manufacturing concerns 
have been in a bad condition during the past year, in consequence of 
decreased business and lower prices, balance-sheets, especially those 
of limited companies, had, as a rule, been unsatisfactory. They had 
been able to keep up and extend their productions, reduce their costs, 
and place in the shareholders’ hands a balance-sheet equal to any 
which they had had the pleasure of issuing in the past. They had 
paid to the shareholders for the half-year ended December 31st last 
an interim dividend of 10 per cent. on ordinary shares, and 6 per 
cent. on preference shares, which absorbed £10,000. They now pro- 
posed to pay 15 per cent. on the ordinary shares, and 6 per cent. on 
the preference shares, which would absorb £13,500, the total dividend 
payable for the whole year being £23,500. In addition, they pro- 
posed to write off the sum of £14,058 11s. 1d. for purchase of 
business, plant, and patents account, and to carry to the credit of 
next year the sum of £9,137 18s. 2d. 


Halifax and Bermudas Cable Company, Limited. 
—The directors, in their report for the year ended June 30th, state 
that the result of the working is a profit of £328, as compared with 
£1,717 for 1892-93. The cable receipts in the past year were £3,462, 
as compared with £4,856 in the preceding year. This decrease is due 
to the partial failure of the crops of the island, the absence of dis- 
tressed shipping, and a decline in visitors’ messages incidental to the 
prevailing business depression. A meeting of the company was held 
on Wednesday last. 


The Brush Electrical Engineering Company, Limited. 
—The directors of this company recommend a dividend at the rate 
of 6 per cent. per annum on the preference shares, and at the rate of 
5 per cent. per annum on the ordinary shares of the company for the 
half-year ended June 30th, 1894, carrying forward a sum of about 
£3,700 to next account. The transfer books will be closed from Sep- 
tember 25th to October 8th, both inclusive. 


Globe Telegraph and Trust.—The directors announce 
an interim dividend of 3s. per share on the preference shares, less 
income tax, and of 1s. i per share on the ordinary shares, tax 
having already been deducted. The ordinary dividend for the cor- 
responding period of last year was is. 6d. per share. 


Eastern Extension, Australasia and China Tele- 
graph Company.—The directors of the Eastern Extension, Austra- 
lasia and China Telegraph Company, Limited, have declared an 
interim dividend for the quarter ending June 30th of 2s. 6d. per 
share, free of income tax. 

Roper’s Electrical Engineering Company.—A meeting 
of shareholders is to be held at the offices of Messrs. Neill & Holland, 
35, Hustlergate, Bradford, on October 15th, at three o’clock, to receive 
an account of the winding up. 


TRAFFIC RECEIPTS. 


The City and South London Railway Company. The receipts for the week 
en September 16th, 1894, amounted to £826; week Cay Coy 7 
17th, 1898, £758; increase, £68; total receipts for half-year, £9,402 ; 
corresponding period, 1893, £8,906; increase, £496. 

The Liverpool Overhead Railway Company. The traffic receipts for the week 
ending September 16th, 1894, amounted to £1,084; corresponding week 
last year, £708. 

The Western and Brazilian Telegraph Company, Limited. The receipts for the 
week ending September ti eeitee educting 17 per cent. of the gross 
receipts to the London Platino-Brasilisn Telegrapb Company, 
Limited, were £2,721, 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPIL AND TELEPHONE COMPANIES. 


Present Stock | Dividends for Closing | Closing | eNauring. 
Py AME t n week en 
issue. Share.) the last three years. 13th September September 19th, 

1sgl. | 1892. | 1893, | | Highest.| Lowest, 
184,5007) African Direct Teleg , Ltd., 4 % | 100 |L02 —105 102 —105 1034 | 1024 
1,134,640/| Anglo-American Ltd. Stock £2 12s. £215s. £211s, 40 — 43 40 — 43 on 
2,932,6807; Do. do. 6% Pref. ... ove (Stock €5 53 | £5103 |£5 2s | 76 — 78 | 74 — 76 763 74} 
2,932,680, Do. do. Defd.. mI | | | 7— 7h | | 7 
130,000} Brazilian Submarine Telng., Ltd. 10 8 %§) 649% 124-13 | | 13 | 1248 
75,0007, Do. do. 5%, June 1906... |L09 —113 109 -113 we 
44,000 | Chili Telep., Ltd., Nos. 1 to 40,000 . ... .. 32 | l— 8 
10,000,000¢| Commercial Cable Co. . we 91001 7% 17% 17% 1140 —145 (140 —145 
224,850 | Consolidated Telep. Const. and Main. Ltd. | 10/- | 33% 2 2%$) &— 2 | 2 
16,000 | Cuba Teleg., Ltd. oes one lu %18% |8% 12 — 13 one 
6,000 Do. 10 % Pref. ove coe 10 |10 % |10% | 19 — 20 | 19 — 20 ove 
12,931 | Direct Spanish Teleg., Ltd., fapaid | 49% 14% 4} | 
6,000 Do. do. 10 % % Bip 5 |10 % |lO % % 9s— 1 93— 10 ose 
30,0007 Do. do. 44 Debs of £50, Nos. 1 ‘to 1,600 eos one |L05 —108% (105 —108% 
60,710 | Direct United States Cable, Ltd., 1877... 20 | 34% 8) ... 9— | 8I— 9 
400,000 Eastern Teleg., Lid. Nos. 10400000... | 10 | | 16 16 | 1543 
70,000 Do. 6% Pref. 10 | 6 % 17 165— 17 16}2| ... 
105,9007 Do. 5 % Debs. repay. August, 1899... —110 106 —110 
1,294,100/ Do. 4 % Mort. rt. Deb. Stech| ... —120 118 —12L 119% | 119 
250,000 Australasia and China Teleg., td, 17% 17% | 153— 16 16 16 1513 
5 % (Aus. Gov. Sub.), Deb., 1900, red. ann. drgs. 
62,7007 { } 100 | | [103-106 |... | 
222,8007 Do. do. Bearer, 1,050—3,975 and 4,327—6,4C00 | 100 | ... —106 —106 ose 
320,0007 Do. 4% Deb. Stock ... Stock) ... coe eo —118 116 —120 one eee 
Eastern and African Teleg., Ltd., % Mort. Deb. 
96,1000) { } 100 ve | ae (03 —106 | 
129,1007 Do. do. to bearer, 2,344 to 5,500 | ... |LO3 —106 103 —106 ove 
300,0007 Do. 4 % Mort. Debs. Nos. 1 to 2,016, red.1909 | 100 one |lu3 —106 103 —106 104 
200,0007 Do. 4% Reg. Mt. Debs. (Mauritius Sub.) 1 to 8,000 25 ows (108 —111% —111% 
180,227 | Globe Trust, Ltd... 10 | 59% 42% §| 48%§) wh | YD 94 
180,042 6 % Pref. . wee | | 6 G6 16} | 16} 164 | 14 
150,000 Great Nortbern Tele. Company ‘Copenhagen ves | 10 | 88% 83% 83% | 214 | 21h 21g | 

200,000/ 5% Debs. | 100| ... | .. | —106 |103 —106 | 
17,000 mer. ... | 25/10 % |10% % | 46 — 48 46 — 48 464 ove 
37,548 | London wwe 5— 7 5— 7 see ove 
100,000/ 6% Debs... .. | 100| .. | | —109 —109 
15,000 Monte V Video Teleph. Co., Ord., 1 to 15,000 wl BT we ose 
28,000 Do. do. 6% Pref., 1 to 28,000 ... ove se 1— 2 
484,597 | National Teleph., Ltd., to 438,984... .. ..| | 43— 5h | 58 
15,000 Do. 6 % Cum. 1st Pref. eos =| 144— 155 144— 154 15} ove 
15,000 Do. % Cum, 2nd Pref. | 14 — 15 14 — 15 
119,234 Do. 5 % Non-cum. 3rd Pref., 1 to 90,950 ove 54— 52 53 5}4 
925,017/ Do. 44 % Deb. Stock Prov. Certs. eee see |LO9 —112 109 —112 1094 eee 
48,800 | New Teleph., Ltd., 25,901 to 74,700; £4 paid... aan we won ne 
171,504 | Oriental Teleph. & Elec, Ltd., Nos. 1 to 171,504, fully paid 4— 4— 
100,0007| Pacific and European Tel, Ltd., 4% Guar. Debs, 101,000 | 100 | ... |LC4 —107 104 —107 ose 
11,839 | Reuter’s Ltd. ose ove ose |5% 3— 5 3— 5 pes eve 

3,381 | Submarine Cables Trust. von we | |L07 —112 107 —112 108? | 108 
58,000 | United Plate Teleph., .. im 14— 24 14— 24 

146,3707 do. 5% Debs... [Stock] ... | .. | | 88 — 94 88 — 94 oe oss 
15,609 | West Teleg., Ltd., 7,501 to 23,109... | 1014%] | | 3— 6 
249,9007 Do. do. 5% Debs. ove eee |100 —103 100 —103 eee ove 
30,000 | West Coast of Teleg., Ltd.... 10| ... ove 2— 3 2— 3 ove 
150,00 7 Do. do. do. 8 % Debs., repay. 1902 ... | .. | .. {100 —105 {101 —106 | 1044 | ... 
64,242 | Western and Brazilian Teleg., Ltd. 151 4% | 24% | | yt | 8 
33,129 Do. do. do. 5 % Cum. Pref. 6— 64 7} 64 
33,129 Do. do. do. 5 % Def. 2j— 23 3— 34 34°5 23 
178,2007 Do. do. do. 6 % Debs. “Aa” "1910. 100 | ... |L06 —109 106 —109 
222,7007 Do. 6 % Mort. Debs., series “ B,” red. Feb. 1910 100 ane |1L06 —109 106 —109 ose 
88,321 | West India and Panama Teleg., Ltd. | | | W— 
34,563 Do. do. do. 6% 1st Pref. 10 on 103— 11 11 103 

4,669 Do. do. do. 6 % 2nd Pref. 10 9— 10 9 — 10 coe 
§0,0007 Do. do. 5 % Debs. (1917) No. 1 to 1, 000 —111 138 —111 eee 
$1,214,000 | Western Union of Teleg., 7 % 1st Mort. Bonds... [115 —120 |115 —120 ove 

169,000/ Do. 6 % Ster. Bonds. ... ee | 100 —1U3 100 —103 


ELECTRICITY SUPPLY COMPANIES. 


| 
Charirg Cross and Strand Electy. Supply, 1 to 6, 215 to a 

20,510 Sopp, 6, tc 30,000 43%| 44— 54 | 44— |... 
40,000 | City of Elec. Lightg. Co., Ltd., urd. 40, 001-80,000 | | 124— 134 | 124— 134 134 124 

40,000 do. 6% Cum. Pref.,1to40,000| 10| 6 % 6% 144— 147 | 143 14g | 144 
100,900 De 5% Deb. Stock, Serip. ay at £115) all paid son aot 129 —132 130 —132 1304 | 130 

50,000 |{Liverpool Electric Supply, £4 10s. paid... 5| 44% 5 5% | 7 | 6— 7 | ... 

49,900 |*Metropolitan Electric Supply, Ltd., 6,101 to 50,000 10| 1% 2 2% 24% 9}— 9% | 94— 10 ¢ 95 
100,0007 Do. 5% Deb., 1 to 10,000 in bonds of £10, £20,£40 ...| ... 

6,452| Notting Hill Electric Lightg. Co., Ltd. on 5h | | ... 

19,980| St. James’s & Pall Mall Light Co., Ltd.,Ord.,101-18,780, 5 84% Aix 7 

20,000 Do. 7 % Pref., 20,081 to 40,080 517% 7% 8i— 9 84— 9 84 68 
59,900 |* Westminster Electric Corp., Ord., 101 to 60,000 .. 34% | | 6i— 68 


* Subject to Founder's Shares, + Quotations on Liverpool Stock Exchange. 
t Unless otherwise stated all shares are fully paid. | Dividends paid in deferred share warrants, profits being used as capital, 
Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL, COMPANIES. 
Business don 
Issue. the last three years. | Sept. 12th. Sept. 19th. 
1891, 1893. _  |Highest.|Lowest. 
90,000 | Brush Elecl. Enging. Co., Ord., 1 to 90,000 .. |6%§ 6%8 3h 23— 2% | 
90,000 Do. do. Non-cum. 6% Pref, 1 to 90,000 %S og | 28 | 28 | 28 
125, 0007 Do. do. 44 % Deb. (Stock! wee 109 —112 
630,0007 City and South London Railway eo iStock... ie — 38 36 — 38 
28,180 | | Crompton & Ltd., ,7 %, Cum. Pref. Shares, 1 to 28,180, 5 %§ 7 as 24 | 243 
. % 1st Mort. Debs., 1—400 of £100, 
50,0007 cach | 95 —100 | 95 —100 
12, do. 7% Cum. Pref., 1 to 12, 845 ... wee | 24 2— 25 
100,000 Elmore's French Patent Cop. Deposg., Ltd , 1 to 66,750 .. 2| nil | nit | nil 
91,195 | Elmore's Patent Cop. Deposg., Ltd., 1 to 70,000 ... 2] ni | nl | 1] W- 18 14h | 1% 
67,385 | Elmore’s Wire Mfg., Ltd., 1 to 67,385, issued at 1 pm. 2| nil | nil | nil | 13 1h 
20,000 Fowler-Waring Cables, Nos. 301 to 20,300 .. |) | nad it § nil §— 14 
9,600! Greenwood & Batley, Ltd.,7 % Cum. Pref. 1t09,600 10| 7 % |. |= 
6,837, Henley’s (W. T.) Telegraph Works, Ltd., Ord % | 5 8} | | 
50,000 Rubber, and Teleg. Works, Ltd. 10 |124% 124% ae 234— 244 | 244 | 22% 
200'000_ do. 44% Deb, 104 —106 | 
37,500 Overhead ‘Raatway, Ord. . vs 1% 8 | 8 | 
6,29 Pref., £8 paid 10 | g | 1B 
37,250 Telegraph Constn. and Maintce., Ltd. 12 [20 % 42 | 41— 43 | 42 408 
150, 0007) Do. do. do. 5% Bonds, red. 1894 —105 102—105 
54,000 Waterloo and City Railway, Nos. 1 to 54,000, £2 paid... | 10 |} 43 | 24| 


+ Quotations on Liverpool Stock Exchange. 


t Unless otherwise stated all shares are fully paid. 


{ Last dividend paid was 50°/, for 1890. 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 
Crompron & Co.—The dividends on the ordinary shares have not a Stock are as follows: NA §. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


eae Electric Supply Company, Ordinary of £5 (fully paid), | 


Electric Cessation Corporation, 6 %, Debentures, 87—92. 
Electric and General Investment, shares of £5 (£1 paid), 17—2}. 
Electricity Supply Corporation, Ordinary of £5, 5—54. 
House-to-House Company (£5 paid), 1—14. 

Do. do. 7% Preference, of £5, 54—54. 


Do. do. 6% Debentures of £100, 101—103. | 


Kensington and Knightsbridge Electric Lighting Company, Limited, 
Ordinary Shares £5 (fully mar 47—5}; 1st Preference Cumula- 
tive 6 %, £5 (fully paid), 6}—6§. 

—4 

London Supply £5 Ordinary, 3—1}. 

Queen Anne’s Mansions Lighting and Heating Company, 6 % £100 
Debentures, 101—103. 


"Yorkshire House-to-House Electricity Company, £5 Ordinary Shares 


(£4 10s. paid), 44—43. 


Bank rate of discount, 2 per cent. (February 22nd, 1894). 


THE PACIFIC CABLE. 


From the evidence now before us, there are, in all probability, 
no depths to be encountered on any of the routes for this 
cable such as cannot be provided for. So far as we can see 
at present it is not improbable that 3,400 fathoms is about 
the greatest depth likely to be met with, and cables have 
already been laid in over 2,800 fathoms. 

In the South Pacific, round about the Friendly Isles and 
towards New Zealand, in the direction where the Lyeria 
has taken most of her soundings, there is every evidence 
of greater depths—running into 4,000 fathoms and more 
—and of great irregularity in the neighbourhood of the 
islands, as is to be expected. These depths and irregularities 
are, however, not on the direct route of the cable, though if 
it were necessary a cable could probably be just as well laid 
in 4,000 fathoms as in 2,000 fathoms, provided the proper 
type were selected and the proper machinery for paying out 
the cable applied ; and no one would think of attempting 
to pick up a cable in any depth much over 2,000 fathoms, 
even of the very lightest and strongest type, and in the best 
condition possible, without first breaking it, unless by the 
system of buoying the cable on the bight at an intermediate 
point or points. 

It is to be hoped that the route finally selected will be 
either one of the routes given below :— 

(1) Vancouver to Sandwich Isles, Sandwich Isles to Phoenix 
Isles, Phoenix Isles to Fiji Isles, Fiji Isles to Norfolk Island, 
and hence to Tweedmouth, near Brisbane, Queensland, and 
also to North Cape, Auckland, New Zealand. 

(2) Vancouverto Sandwich Isles, Sandwich Islesto Fanning 
Island, Fanning Island to Samoan Isles, Samoan Isles to Fiji 
Isles, Fiji Isles to Norfolk Island, and from thence as in 
previous route. 

(3) Same as route No. 2, but taking the cable direct from 


Samoan Isles to Norfolk Island, or else even direct to New 
Zealand and hence to Australia, 

Of course, it would not be necessary to land the cable at 
more than one of any of the group of islands, and in most 
instances any one of each group would serve the purpose of 
an intermediate station equally well. 

The distance overground by the various routes varies from 
5,700 to 7,200 N.M.; but it is to be hoped, if the money is 
to be raised at all, that the question of the most desirable 
route will not in any ag Aes gi on this, provided that the 
longer route is shown to be in other respects more suitable. 

Should sufficient capital be at any time forthcoming for 
more than one cable, presumably the two cables would be 
laid on different routes. 

In any case it is highly desirable that we should stick to a 
route touching at our own possessions only—or what are as 
good as our own possessions—and certainly not adopt any 
route which will touch foreign possessions pure and simple, 
and particularly such French possessions as New Caledonia, 
especially as our own route is about as favourable apparently, 
from an engineering point of view, as any foreign route, as 
well as from a point of cost. 

Touching at American possessions would not be quite so 
objectionable, however, especially as numerous soundings 
have already been taken by their survey ships along a route 
such as would be favoured by them. Nevertheless, it does 
not seem to be necessary todo so. Amongst the groups of 
islands mentioned in the above routes the Sandwich and 
Samoan Isles are both under international treaty; Great 
Britain, the United States, France, and Germany being the 
countries concerned. It would not appear that this is any 
serious objection—indeed, they may be considered almost as 
good as if they were our own alone. Fiji and the Friendly 
Isles besides Norfolk Island belong to Great Britain—indeed 
they are the only entirely British possessions available. 
Neckar Island is merely a desert rock, for this reason that 
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route does not strike us as a favourable one, as well as for the 
reason that by this route the cable does not go to New 
Zealand. 

We cannot help supposing that Mr. Alexander Siemens 
has been grossly misquoted in what he is supposed to have 
stated generally to the Ottawa Conference, i.¢., that nowadays 
many soundings are not required owing to the system of 
Messrs. Siemens Bros. of paying oat sounding wire during 
the process of cable laying. 

Messrs. Siemens’s plan above mentioned is an exceedingly 
useful and ingenious method of arriving at the slack being 
paid out by a comparison of the sounding wire outboard 
(paid out either nearly taut or at a known percentage of 
slack), with the length of cable outboard. Moreover, by this 
means (in conjunction with the constants of the cable and 
its tension), an idea of the depth may be indirectly arrived 
at by calculation, or rather the depth some way astern, and 
if it is found that the cable has been laid over any serious 
irregularity the cable may be underrun and relaid elsewhere. 
By thus attaining an idea of the depth, as a check, a notion 
of the position is additionally supplied, also as a check. 

Surely, however, a complete preliminary survey and 
sounding expedition over the proposed route is exceedingly 
desirable, previous to determining on the precise route for 
the cable and the type ; and in order to guide those in charge 

‘of the laying as to the most suitable slack to pay out at 
different points. 

We should much like to know why H.M.S. Zyeria was 
taken out of commission before completing half her pro- 
‘gramme in the Pacific. 

Since the above was written Mr. Siemens is reported to 
have stated that he knows the bottom of the Pacific as well 
as his own bedroom. It only remains now to be ascertained 
how well the President of the Institution of Electrical 
Engineers is acquainted with the geography of his sleeping 
apartment. 


JAMES PRESCOTT JOULE. 


Lorp KELvin’s article in Cassier’s Magazine is a sympathetic 
tribute to the memory of Joule, his devout co-worker in many 
problems, and especially those relating to thermo-dynamics. 
At a time when the education of the would-be engineer is so 
much under discussion it is refreshing to hear the opinion of 
a veteran whose experience is unique alike in the campaigns 

of theory and practice. After shortly reviewing the educa- 
tion of Joule, Lord Kelvin sums up the quality of it and 
gives the following formula for success : “Hard work, early 
begun, persevered in, and conscientiously carried out, that is 
the foundation of all greatness, whether in literature, phi- 
losophy, or science, or in doing good to the world in any 
possible way.” 

In electricity and electro-magnetism, Joule appears to have 
been almost self-taught. His knowledge was acquired by the 
reading of text- books and Sturgeon’s ** Annals of Electricity,” 
and also from conferences with Sturgeon himself. In 
chemistry he was fortunate in being a pupil of Dalton. He 
and his elder brother, Benjamin, went daily to the house of 
Dalton at the Literary and Philosophical Society of Man- 
chester. Instead of introducing them straight away to the 
grandeur of the atomic theory of chemisty, their master kept 
them to the grindstone, forced them to do their additions 
correctly, and held up to them as something essential for 
them to learn, the practice of trigonometry and the logarith- 
mic tables. 

Joule was the first to develop the idea of “ burning with- 
out heat,” and it came to him not as a bright flash of genius, 
but as the demonstrated result of years of hard measuring, 
calculating work. It is due to Joule more than to any 
other individual that the great improvement of surface con- 
densation is now universal, although it was very rarely 
practised before 1860 or 1862. Between 1855 and 1862, 
Joule and Lord Kelvin fitted up a small steam engine in the 
stables at Oakfield for use in the investigations of the thermic 
effects on fluids in motion. ‘To that little steam engine Joule 

applied a surface cylinder on an entirely new principle, which 
gave such good results that, starting from it, he undertook a 
special investigation on the surface condensation of steam. 


The experiment led speedily to the present method of surface 
condensation, which is one of the most valuable improve- 
ments of the steam engine since the time of Watt. 

This article is specially interesting as showing the effect 
which Carnot’s theory had upon Joule. Sadi Carnot was the 
son of the Republican War Minister, and uncle of the late 
president of the French Republic. He brought forward his 
theory in 1824, this added an important fundamental prin- 
ciple regarding the development of motive power from heat ; 
Joule’s work, on the other hand, so far as the mechanical 
equivalent was concerned, was the generation of heat by 
mechanical work. Lord Kelvin completes his little sketch 
with some personal reminiscences of Joule, at the B.A. 
Meeting at Oxford in 1847, and in the less prosaic ground 
among the glaciers of Chamounix. 


PROPOSED ELECTRIC LIGHTING OF 
ABERGAVENNY. 


Mr. E. Manvitzx recently reported to the Commissioners of Aber- 
gavenny upon the proposed electric lighting of the town. The fol- 
lowing are extracts from his report :— 

“T am of opinion that if your commissioners establish an electricity 
supply in Abergavenny they will, in the first instance, relieve the gas 
works to a certain extent, but in the end will stimulate a demand for 
more gas as well as electricity.” Mr. Manville is of opinion that the 
undertaking would, in Abergavenny, prove profitable, and in support 
of that opinion, refers to the success which has attended similar un- 
deitakings in the hands of certain large municipalities, which he 
mentions, and makes special allusion to Bradford. ‘The report then 
goes on to say:—‘“ From the consumers’ point of view, the rate at 
which electricity must be charged for as compared with the prices 


‘they are paying for gas is one of the most important points. It is 


often stated that the electric light is so much dearer than gas, that it 
can hardly hope to compete with it, except as a light of luxury; and 
it is true that regarded only from the theoretical point of view of 
what a gas lamp of a certain nominal candle-power and an electric 
lamp of the same candle-power costs respectively, the charge would 
be more in the case of electric light thau in that of gas, even at the 
cheapest rate at present charged for electricity. But this is hardly 
the proper standpoint from which to regard the relative costs. So 
many economies may be effected in the use of electric light, as, for 
instance, by only having it alight when rooms illuminated by it are 
actually occupied, and turning it out at all other times (which opera- 
tion in the case of gas would be a labour, owing to the necessity of 
using matches on each occasion) that it is found as a matter of expe- 
rience that electricity at 6d. per unit and gas at 3s. per 1,000 feet 
yield the respective gas or electricity companies practically the same 
revenue per lamp of the same candle-power installed on their systems, 
and it is by the average yield in gross revenue only that we can 
compare the costs of these rival illuminants.” Eightpence per unit 
would, on this calculation, of course, be approximately equal to gas 
at 4s. per 1,009, and that price the commissioners are advised to 
make in the first instance. “I hope,” says Mr. Manville, “that the 
above statements will make it clear to you that your commissioncrs 
will be, judging from past experience, at no risk of making a loss 
prejudicial to the gas undertaking, should they decide on the erection 
of an electricity supply station in conjunction with it. _ 
In applyiug cither for a license or a provisional order, the Board of 
Trade require that a fair number of the principal streets in the town 
be included in the area in which it is compulsory for the undertakers 
to lay the supply mains, within two years of the granting of the 
license or provisional order, the other, or first area, being the whole 
of the remainder of the area which the undertakers wish ultimately 
to supply with electricity. Of course, the undertakers are not con- 
fined to laying their mains in the compulsory streets. They can, if 
they wish lay them out in any of the streets contained in the whole 
area at the very first, or as soon as a sufficient demand is experienced 
in those streets outside the compulsory streets. In your case the first 
or whole area will be the town of Abergavenny, and for the second 
area, or compulsory streets, I would advise that you should put for- 
ward the following: Brecon Road, Frogmore Street, High Street, 
Cross Strect to the Swan Hotel, and Lion Street; and on the traced 
map accompanyiog this report I have shown those streets which 
should form the compulsory area, coloured in red. These streets com- 

rise that portion of your boroagh in which most of the shops and 
hotels exist, which are likely to be the first and more important cus- 
tomers of electric light. Should your commissioners decide to pro- 
ceed with this scheme, and to apply for a license, I shall be happy to 
take, in connection with your clerk, the necessary steps to lodge a 
memorial with the Board of Trade. With this | propose to conclude 
the first part of my report dealing with the advisability of your com- 
missioners establishing an electric supply station, and the steps neces- 
sary for obtaining statutory powers. 2. Before dealing with the 
cost of carrying out the scheme I am putting before you, I would 
wish to describe, in as few words as possible, the systems that are 
gencrally in use for the distribution of electrical energy, from which 
you will gather the reasons that have actuated me in selecting the 
particular system I am proposing for your adoption. There are, gene- 
rally speaking, three systems at present in use by which electricity 
may be distributed from a generating station to those spots where the 
energy will be utilised by consumers:— 
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“1. The high tension alternating current transformer system. 

“2. The high tension continuous current transformer system. 

“3. The low tension continuous current direct system. 

“. =, . . The low tension continuous current direct system is 
the one best adapted for supplying the demand in Abergavenny. 
From a distribution point near the Town Hall, the main strect in 
which the supply mains would first be laid, extends only slightly 
over a quarter of a mile on each side of this point, and the streets 
off the main street also extend to but a short distance from the dis- 
tribution point, and even these streets still further afield are no great 
distance from the same point, and I am of opinion that the demand 
for electric light that might ever exist in Abergavenny can be best 
met by the adoption of this system. I would propose that the only 
public lamps that should be lighted by electricity in place of gas 
are those contained within the compulsory streets before referred to, 
and which number 35 gas columns. Of these 35 columns 30 should 
be replaced by standards containing incandescent electric burners of 
the same power as the gas burners at present in use, the other five 
being replaced by columns with arc lamps upon them, these arc 
lamps being of 2,000 nominal candle-power, the columns also con- 
taining two incandescent lamps of 16 candle-power each to be used 
after 10 or 11 o'clock at night, when the larger light given by the arc 
lamps would no longer be required. In the future, as the distribu- 
tion mains are extended further afield, others of the public gas lamps 
could be replaced by incandescent lamps. 

“TI now come to an important subject in connection with the 
scheme, viz., the methcd by which the power for generating the elec- 
tricity should be produced. It was pointed out to me by some of 
your committee that there were various streams of water in the 
neighbourhood from which they thought sufficient power might be 
obtained. I examined these streams, and I feel sure that none cof 
them are of sufficient size, or have a sufficiently certain supply cf 
water, to make them suitable for the economical production of the 
_— required, this being in the first instance, in the scheme I am 

ayit g before you, from 75 to 100 effective horse-power. The choice, 
therefore, falls between the use of coal, of gas as at present supplied 
in the town, or watcr gas; and I am of opinion that water gas will 
be the most suitable method of producing this power. A steam engine 
= would require separate attendance, which would not allow of its 

-ing worked as economically as gas might be produced. . . . . 
I think you will probably agree with me that it will be better that 
the gas generating plant should be situated at the gas works, and the 
generating station at the Baker Street site. On the basis that if you 
carry this project into effect you will decide in favour of so locating 
the plant, the following is a description of the machinery included in 
the following estimates. At the gas works will be placed a Dowson 
generator, producing what is known as water gas with anthracite 
coal. The gas from this generator, after passing through the necessary 
scrubbers, will be contained in a gas holder capable of holding 10,000 
cubic feet of water gas, and the generator will be sufliciently large to 

rcduce all the gas required by one of the gas engines when developing 
its full power of 100 horse-power, rcquiring only the addition of a 
small steam jet from your existing boiler at the gas works, which, I 
believe, will be quite large enough to supply the quantity of steam 
required for the generator, viz., 50 lbs. weight per hour at a pressure 
of 45 lbs. The 10,000 cubic feet of gas contained by the gas holder 
will be sufficient to run one gas engine for three hours when developing 
30 horse-power, without any gas being produced at the time by the 
generator. If the gas generator can be placed by the side of the 
iler referred to before, practically no extra labour would be required 
in the production of the gas, since the man who stokes the boiler can 
charge the gas generator, which only requires attention when at full 
work once in every halfhour. It is my proposition that during the 
times of heavy load, 7.c., in the winter from four o’clock in the after- 
noon to, say, nine at night, that the gas generator should be kept at 
full work, thus supplying all the gas required without drawing upon 
the 10,000 cubic feet contained by the gas holder. Forthe remainder 
of the evening, from nine to twelve o’clock, when the load on the gas 
engine will have very much decreased, the gas generator can be 
stopped altogether, and the gas contained in the gas holder will contain 
a sufficient supply to run the gas engine for this length of time. 
From midnight until four o'clock the following afternoon the gas 
engines will not be run at all, the set of electric accumulators pro- 
vided for in the hereafter appended estimates being sufficient to 
maintain the 35 public lamps during the remainder of the night, and 
any small demand there may be for private lamps during that time or 
during the following day. Inthe summer the same cycle of opera- 
tions will be observed, excepting that as the heavy load time will be 


- much shorter than in the winter, the gas generator will be at work 


for a shorter proportion of time. When the demand for electric light 
increases so that it is found desirable to put down a third gas engine, 
when two would be working at maximum power through the hours of 
heavy load, it will only be necessary to add the second gas generator 
at the works with its subsidiary apparatus which is shown 
on the accompanying this, and is not included in the estimates. 
From the gas-holder to the generating station in Baker Street, will 
be laid the 9-inch cast-iron gas main before referred to. This is of 
sufficient size not only to conduct gas for the first gas engine when 
indicating 100 horse-power, but to supply twice that quantity of gas, 
or sufficient for two gas engines indicating between them 200 horse- 
wer when the system is extended. e generating station in 
er Street will consist of an oblong brick building, say, 40 feet by 

80 feet, with a glass and iron roof, and will be provided with the re- 
quisite foundations for the gas engines and dynamos, a silencing 
chamber for the exhausts of the gas engines, and a small set of offices. 
In this generating station will be placed, in the first instance, two 
gas engines, each capable of indicating 100 horse-power, and two 
electric generators of the same size. Only one gas engine and one 
generator will be required for the maximum number of lamps pro- 
vided for in the estimates hereafter appended, the other being com- 


pletely spare; and when a third gas engine and generator is added 
on the extension of the system, there will still be only one set com- 
pletely spare, whilst the output of the station will be double. These 
gas engines will be of the latest type, which have proved themselves 
to be very satisfactory for large elcctric lighting stations. In the 
generating station will also be provided a set of accumulators of 
sufficient size to run the 35 public lamps from the time that the gas 
engines are stopped until dawn, and to supply any likely demand for 
private lighting during this time and during the hours of daylight. 
A complete switchboard arrangement and set of testing and standard 
instruments will complete the equipment of the generating station. 
The generating station will be connected with the distributing point 
at the corner of Frogmore Street by a short feeder, and from this 
distribution point through the streets comprising the compulsory 
area will be laid the distribution mains, to which the various build- 
ings and public lamps requiring lighting will be connected. These 
distributing mains are of sufficient size to conduct current to 15,0v0 
lamps of 8 candle-power actual simu‘taneously ; but, as it is found 
by experience that all the lamps connected up to a system are never 
alight at the same moment, I have assumed that 2,000 lamps can be 
connected up to these distribution mains. I have not included in my 
estimates the cost of meters for registering the current consumed by 
private consumers, since the rental paid for these by the consumer pro- 
vides a good interest on capital outlay, the average of suck a meter being 
£5. Neither have I provided for the cost of making the house connec- 
tions, since this is rarely considered to form a part of the capital 
expenditure, and on the average this will cost about £3. I have in- 
cluded in the estimates the cost of the new standards for the incan- 
descent lighting, and the columns for the are lighting in the compul- 
sory streets, and sketches of what I would propose should be used 
for this purpose are attached to this report.” 

The report then gives, in detail, an estimate of the cost of outlay, 
maintenance, and revenue. The cost of providing plant is estimated 
at £8,168 17s. 6d.; the annual revenue is estimated at £1,105, and the 
cost of working and maintenance at £871 8s. Od., leaving an annual 

rofit of £233 12s. This would provide for 2,000 8-candle-power 
mpsat 8d. per unit, and 35 public lamps at £3 each, and allow £400 
for depreciation. . . . . 

“ As to the estimates of revenue, I have arrived at this in the fol- 
lowing manner: As before pointed out, the plant is capable of 
supplying current to 1,500 8-candle-power lamps simultaneously, and, 
as also pointed out, experience shows that all the lamps connected to 
a system are never alight at the same time; and, therefore, I have 
taken the revenue on the basis of 2,000 lamps of 8 candle-power to 
the mains. I have taken the average amount of current consumed in: 
one of the towns in the kingdom possessing central electric lighting 
stations as the basis on which I have calculated the consumption that 
is likely with you. As far as I can see, the current consumed in your 
case should be at least up to the average, since th2 shops at Aber- 
gavenny probably remain open later at night than is usual in bigger 
cities. The public lighting, of course, would be very superior as far 
as the arc lamps are concerned to that at present in use in yourtown, 
and it is usual for local authorities contracting for current for such 
arc lamps to pay £20 per annum at least for each cf them, but the 
cost cf running these arc lamps has been taken into account in the 
estimate of maintenance, and against the extra cost involved is only 
taken the actual price you are paying for your gas lamps. 

“The estimate of maintenance also includes the full amount of £5 
per cent. depreciation on all the plant and buildings. Notwith- 
standing this a net balance of upwards of £230 would be left to your 
credit. I estimate, from an examination of your gas balance-sheet, 
that this installation of electric lighting, if carried out by you, is 
likely, in the first instance, to save your gas works from producing 
four or five million cubic feet of gas per annum; but, as I have pre- 
viously stated, I do not think you can regard this decrease in the gas 
production as likely to be permanent. It is almost certain that the 
introduction of electric light into Abergavenny will produce amongst 
those consumers of light who still adhere to gas lighting a desire to 
have more of it, and in the end it is likely that both the gas and 
electricity works will require extension, and, as a result, larger profits 
will be made, or the ratepayers will obtain their light at a reduced 
cost.” 


PROPOSED ELECTRIC LIGHTING OF 
WHITECHAPEL. 


Tue following is an abstract of the report of the Streets Committee 
to the Board of Works, Whitechapel District, upon electric lighting :-— 

“ In 1891 notices were received from electric light companies of their 
intention to apply to the Board of Trade for provisional orders to 
supply the Whitcchapel district, or certain parts of it, with the elec- 
tric light. The question was thereupon raised at the District Board 
whether it would not be to the advantage of the ratepayers for the 
Board to obtain a provisional order, and thus to keep the public 
lighting in the hands of the Board, as well as the control of the price 
of the hight to private consumers. The Board decided that it was 
desirable, and a provisional order was obtained. Previous to this 
decision being arrived at, the Board engaged Prof. Henry Robinson, 
who was superintending the electric light installation in St. Pancras 
to report upon the possibility of utilising the destructor yard and the 
waste heat of the furnaces for an installation suitable for the district. 
Prof. Robinson reported on December 12th, 1891, and by order of 
the Board that report was printed and circulated among the members. 
That report stated ‘The position of the destructor station is well 
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suited for the purpose of an electric lighting installation for your 
district.’ It described an arrangement designed by the Professor, of 
works to be erected in the destructor yard, which, with mains, house 
connections, meters, and public lamps, were estimated to cost £52,300. 
This installation was to provide the clectric light within the ‘com- 
pulsory area,’ i.c., Whitechapel Road and High Strect, Commercial 
Street, Leman Strect, and the part of Commercial Road within the dis- 
trict, 50 10-ampére arc lamps for the public lighting, and power 
sufficicnt for 10,000 incandescent lamps for private usc. The estimate 
of the annual cost, including maintenance, repayment of loan, &c., 
was £10,000. The estimated revenue from private uscrs the report 
stated ‘may safely be taken at £15,000 a year.’ These figures were 
based upon a charge of 6d. per Board of Trade unit; whereas the 
usual charge is stated to be 7d., while the companies that have the 
monopoly within the City charge 8d. The cost of gas within the 
same arca is £958 per annum, as against £1,300, the cost of 50 arc 
lamps at £26 each, making a deficit of £342. But if the estimate of 
£15,000 for private lamps were realised, and the annual cost only 
£10,000, there would be a profit upon the business of £4,658 per 
annum. ‘The arc lights would give from 7 to 15 times more light 
than the present gas lamps over the various streets referred to.” The 
Committce very carefully considered this report, and they had the 
advantage of a conference with Prof. Robinson on October 11th, 1893, 
who produced drawings and plans of the proposed works. All the 
points dealt with in the report were fully discussed ; and, in addition, 
the important one whether the installation should be limited merely 
to the two or three leading thoroughfares which may be thought to 
be sufficiently lighted at present, or that a scheme should be prepared 
and estimated for to provide electric lighting for the whole district. 
In the result the Professor undertook to prepare such a scheme, and 
report thereon. 

“This second report is dated January Ist, 1894. In the first para- 
giaph the Professor says: ‘I have delayed this report until I had 
fully considered and matured works for the combination of refuse 
destructors and electric lighting plant, which is now authorised to be 
carried out in St. Pancras.’ This is quoted to show that Prof. Robinson 
brings to Whitechapel just the experience needed for the installatiun 
ia George Yard. The report points out that the previous plans have 
had to be somewhat modified, because of the enlargement of the 
destructor works, but the Professor adds this important statement :— 
‘The proposed modification will actually increase the space available 
for the refuse disposal operations, as I kave kept in view that nothing 
must be done in any way to diminish the efficiency of the refusc 
desructors, and it will be seen that the proposed alterations are in 
the direction of increasing their efficiency. I have discussed this 
method of dealing with the clinker with Mr. La Riviere, and he 
approves of the proposal.’ This report is important, because it deals 
with the lighting of the whole district, but inasmuch as the third 
report deals more comprehensively with that portion of the subject, 
we leave it until we consider that report. The question of a cheap 
day supply of current for motive power is interesting. If a demand 
for this should be made, the dynamos could be kept running all day 
and night, for the furnaces of the destructor never go out, and by 
proper storage the current could be utilised when required. The 
estimate of the cost of production is one farthing per unit St. 
Pancras charges 3d. per unit for the day supply; but the charge in 
Whitechapel might be 2d. per unit. The economy of working will be 
owing to the great heat of the destructor furnaces being constantly 
utilised, but which is now being entirely wasted ; as well as by the 
utilisation of the whole plant and staff at times when otherwise they 
would be idle. 

“Tke estimate to supply 50 arc lamps for the two leading thorough- 
fares,and the rest of the district with two 13 candle-power incan- 
descent lamps in each of the present gas lanterns, is £57,250; as 
against £52,300, the first estimate for lighting the compulsory areas 
only. This report (No. 2) having been duly considered by the com- 
mittee, it was felt desirable to have an estimate for the supply of 
arc lamps for the lighting of the whole district ; and that it would 
nut be wise for the committee or the Board to have their choice 
limited to one scheme. They therefore asked Prof. Robinson to 
prepare an alternative scheme, with such other details and estimates 
as, with his more extended experience, he could furnish. Prof. 
Robinson, who has been most attentive to the calls of the committee, 
and most ready to supply information, readily acquiesced, and his 
third report is dated May 29th, 1894. We have in this report three 
systems, tabulated A, B and C, each installation providing for the 
public lighting being wholly effected by electricity. Each system 
provides for fifty 10 ampére arc lamps for the compulsory area. 
System A proposes to utilise all the lamp-posts and lanterns througli- 
cut the other portions of the district, by placing two incandcscent 
lamps of 13 candle-power in each, thus giving a light of 26 candle- 
power in place of the gas light, which is supposed to be 16 candle- 
power. But owing to the weather, corrosion of burners, and other 
causes, it is doubtful if there is an average of more than 14 candle- 
power light in our ordinary street lamps. The light by incandescent 
electric lamps is subject also to variations, but not nearly so much as 
gas. So that by scheme A there would be in every ordinary lamp in 
the district a light certainly of 10 candle-power more than at 
present. The corrected cstimate for an installation for the 
compulsory area only was £44,500, and the total annual cust 
£8,266. There would then be current available for private use 
of the value of £8,333, at 5d. per unit; and Prof. Robiuson having 
surveyed the district, and compared it with his experience of St. 
Pancras, believes that the demand will soon exceed the supply. If 
this calculation is realised, then the public lighting will be more than 
paid for. The total capital expenditure for this A system would be 
£72,250, and the annual cost £13,691, with an estimated income fiom 
private lighting of £10,433, leaving £3,258 to be charged to public 
lighting, which now costs about £5,000. System B provides for 500 
s-umpcre arc lamps each of 250 candle-power, or a total of 125,000 


candle-power, a3 contrasted with 26,000 by the A system. The total 
outlay is estimated at £74,750, the annual charge £16,059, and the 
income at £10,108, leaving £5,951 as against public lighting, or an 
excess of £951 over the present cost. System C provides 300 10- 
ampere arc lamps, each of 1,000 candle-power, or a total of 300,000 
candle-power. e capital expenditure for this scheme is estimated 
at £84,250, the annual cost £16,969, and the income £8,333, raising 
the sum to be charged to public lighting to £8,636, or £3,636 beyond 
the present cost. In all three schemes the annual cost includes pay- 
ments for interest and repayment of loan. In 42 years these would 
cease ; and as a large charge is also included for depreciation of plant, 
there is reason to conclude that the installation would be at the end 
of that term practically as good as new. A heavy annual charge for 
depreciation or maintenance is absolutely necessary, because such 
works must be kept up in a high state of efficiency. The demand for 
greater power in the public lighting of the streets is increasing, and 
it must be evident that increased light must mean an increased cost. 
If, however, the manufacture is in the hands of the public authority, 
the profit derived from private users will cither wholly or in part 
pay for the public lighting, instead of bing paid as dividends to 
shareholders. If it were proposed to increase the light by gas to the 
candle-power only of the smaller scheme A, the cost would certainly 
be £7,000 or £8,000 per annum instead of £5,000. The cost of 
electric lighting to private consumers may be taken at about 30 per 
cent. more than gas; but the electric light can be used so much more 
economically, by being switched off when not in use, that the cost 
should scarcely be in excess of gas. Gas lights are left burning when 
not required, because of the trouble of lighting them again, while the 
electric light is as easily switched on as it is off. The cleanliness 
and wholesomeness of the electric light is of great importance to 
employers and private persons. Mr. l’reece, electrician to the 
General Post Office, says ‘ We must not neglect the fact that when 
we introduce electric lighting we are removing from our midst a 
source of deterioration to our goods, chattels and pictures; we are 
removing something which destroys our decorations and dirts our 
ceilings; we are introducing into our houses something which 
encourages cleanliness; we add materially to our comfort, and by 
adding to our comfort we add very much to our cheerfulness.’ In 
the all-important matter of health, Mr. Preece states that the intro- 


- duction of the electric light into the Post Office so decreased the sick 


leave of the assistants that ‘ the chief controller told me the electric 
light enables them to do their work quicker than ever before, and that 
the light was equal to 200 men.’ Thisis surely worthy the attention 
of proprietors of large establishments where a number of assistants 
are employed. The committee are in favour of a comprehensive 
scheme to light the whole district, but they are not yet prepared to 
recommend which, if either, of the three schemes brought before 
them. They are still pursuing their investigations, but they think it 
is now time for the board to be iuformed of the progress they have 
made.” 


THE UNIVERSAL INTERNATIONAL EXHI- 
BITION OF 1900 AT PARIS. 


Tuts exhibition will open or April 15th, close on November 5th. It 
will receive works of art, agricultural and industrial products. All 
nations are invited to participate. ‘lo the contemporary exhibition 
there will be appended a retrospective ceatennial exhibition showing 
the progress effected in the various branches of production since 
1800. 

The locality of the exhibition will comprise the Champ de Mars, 
the Trocadero and its approaches, the Quay d'Orsay, the Esplanade 
des Invalides, the Quay de la Conference, the Cours la Reine, the 
Palace of Industry, and the grounds adjoining this palace between 
its produced longitudinal axis, the Avenue d’Antin and the Cours la 
Reine. 

Articles for exhibition will be admitted from December Ist, 1899, 
to February 28th, 1900. Exhibitors will be informed in sufficient 
time of the reductions in freights made by the railways, steam-boat 
companies, &c. 

Exhibitors will not be charged any rent for the space which they 
will occupy in the Palace and the pavilions constructed by the 
management of the exhibition. 

Water, gas, steam, and motive power necessary for actuating the 
machinery will be supplied free; but exhibitors will supply at their 
own cost the connections to the water mains, gas and steam pipes, 
and the transmissions required for obtainiug motive power from the 
shafting. 

For the contemporary exhibition the exhibitors must bear all the 
cost of packing, carriage, unpacking, the custody of chests, the instal- 
lation, repacking and removal. At any time the general manage- 
ment may cause the removal of any articles which appear injurious 
or incompatible with the object of the exhibition. 

Nothing may be removed before the close of the exhibition 
without a special authorisation from the general management. 

Articles for the exhibition will not be required to pay any duties, 
though they must be accompanied by a report from the sender indi- 
cating their nature, their weight and their origin. 

The jury for deciding on the merits of exhibits consists of three 
grades, the class jury, the group jury, and the superior jury. The 
class jury may call in to its assistance one or more persons specially 
acquainted with the articles or processes in question. 

The awards to exhibitors may be diplomas cf the great prize, medals 
of gold, silver, and bronze,and honourable thentions. If an exhibitor 
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is associated with a jury as an expert he cannot compete in the class 
concerned. 

Electrical appliances fall under the fifth group and comprise: 
Class 23rd, the production and mechanical application of electricity ; 
class 24th, electro-chemistry ; class 25th, electric lighting ; class 26th, 
telegraphy and telephony; and class 27th, promiscuous applications 
of electricity not included under the above classes. 


AUSTRALIAN ELECTRICAL NEWS. 


[FROM OUR OWN CORRESPONDENT.] 

Tu Electric Club of New South Wales, with a desire to extend its 
sphere of influence, held a conversazione on Wednesday last at 
Need’s Rooms. There were about 250 visitors present, who evinced 
great interest in the various exhibits provided for their delectation, 
comprising all sorts of electrical apparatus, from block signalling 
instruments to an electrically worked submarine boat. An extensive 
exhibit of apparatus used in the block and tablet system of block 
signalling, including working sections, was shown by the president, 
Mr. P. B. Elwell, M.1.E.E., electrical engineer to the railways. Mr. 
H. H. Kingsbury showed a variety of electric lighting appliances and 
accessories, fan motors, telephonic apparatus, &c., ard last but not 
least, an organ worked entirely by electricity, being blown by means 
of a small electric motor, and having all valves operated electrically. 
Mr. T. K. Steanes, of Messrs. Woodhouse & Rawson, had a very good 
show of “Diamond” switches of all sorts and sizes, “‘ Midget” arc 
lamps, Epstein cells, electroliers, &c., a fan motor, a Hedgehog trans- 
former, and all sorts of accessories for electric light and power pur- 
poses. An exhibit which was the object of considerable interest 
was a “dry electric shower bath,” consisting of a Wimshurst machine 
with two enormous condensers standing about 24 feet high, arranged 
with one pole connected to an insulated galvanised iron platform, 
carrying a chair on which the “victim” was seated, the other pole 
being connected to a metal scull-cap on a telescopic rod, which could 
be adjusted to any required height. Mr. Haes, of the Brush 
Electric Engineering Company, showed a tasteful arrangement of 
all sizes of incandescent lamps, surgical lamps, and including 
fancy bulbs moulded in the form of a candle flame, &c., a ring of 
lighted coloured lamps occupying the centre of the board. Prof. 
Threlfall, of the Sydney University, made an interesting exhibit 
showing his recent experiments on the electric properties of sulphur. 
The exhibit which attracted the most attention, especially from the 
ladies, was the display of electric cooking shown by Mr. K. H. 
Buchanan, of the Crompton Electric Supply Company: scones, short- 
bread, chops, tarts, &c., were cooked and tasted with a severely 
critical air, the general verdict being entirely favourable. An exten- 
sive exhibit of the Callender Company’s cables, mains, and under- 
ground systems, joint-boxes, &c., was shown by Mr. R. B. Baynes, who 
also showed an arc lamp-post with a very ingenious automatic ladder. 
The Telegraph Department had on view a number of telegraphic in- 
struments, ancient and modern, and specimens of submarine cables 
and overhead wires. An exhibit of considerable interest was one of 
colonially-manufactured telephones, shown by Mr. A. W. Tournay 
Hinde, and manufactured in Melbourne by Messrs. Pascoe & Gosch’s. 
The power for the electric lighting and cooking was supplied by the 
Crompton Electric Supply Company, under the supervision 
of Mr. E. J. Erskine, A.LE.E. An exhibit which had its 
fair share of attention was a submarine torpedo boat, ex- 
hibited by Mr. Seymour Allan. This boat, which is a beau- 
tiful model, 5 feet in length, has been exhibited twice recently, 
under working conditions, at the Swimming Baths. Electricity is 
used as the motive power, both for driving and sinking the vessel. 
The trials have been very successful, the boat sinking to any required 
depth, and manceuvring at that depth with the greatest ease. Mr. 
Allan claims one great advantage that his boat has over those of the 
type that sink by taking in water, i.c., that if anything goes wrong 
with the machinery, the boat must rise to the surface. It is intended 
that the vessel, represented by the model, should be 80 feet in length, 
and her displacement would be 127 tons. The weight of the vessel, 
if constructed of }-inch iron plate, would be 17 tons, or if of ;‘,th 
steel plating, 13 tons. The weight of accumulators, motors, tor- 
— and extras would be 100 tons, leaving about 10 tons power of 

otation.’ A false keel attached to the bottom would be let go in an 
emergency, imparting to the vessel an extra 10 tons of buoyancy if 
required. In the forward conning tower would be placed the switches 
for regulating the descending power, and for going ahead and astern; 
torpedo firing keys, an incline gauge, a depth indicator, and other 
appliances. The after conning tower is designed as an exit chamber, 
whereby one of the crew, using a knapsack air cylinder, might leave 
the vessel and return while under water. 

Sydney, July 30th, 1894. 


NEW PATENTS-—1894. 


16,774. “Improvements in the construction and working of 
voltaic batteries.” D.G. Frrz-Greratp. Dated September 3rd. 

16,775. ‘“ Improvements in voltaic batteries and electrolytic cells 
or tanks.” D. G. Firz-Gzratp. Dated September 3rd. 

16,825. ‘ Electro-magnetic car brake and traction device.” R. T. 
Morray and C. M. ArteN. Dated September 4th. (Complete.) 

16,837. ‘“ Improvements in feed-water heaters, economisers, and 
purifiers.” H. Kerassgy. Dated September 4th. (Complete.) 


16,838. “Improvements in feed-water heaters, economisers, and 
purifiers.” H.G.Keaspey. Dated September, 4th. (Complete.) 

16,851. “Improvements in or relating to underground electric 
railways.” W. P. THompson. (Communicated by O. A. Enholm, 
United States.) Dated September 4th. (Complete.) 

16,854. “Improvements in continuous current dynamo-electric 
without commutators.” S. H. Dated September 
4th. 

16,857. “Improvements in telegraphy and in the means employed 
for perforating tapes used for this purpose.” P. B. Drrany. Dated 
September 4th. 

16,859. “ Improvements in systems of electrical distribution.” T . 
C. CoykenpaLt. Dated September 4th. (Complete.) 

16,878. “Improvements in way bars for phonographs or similar 
nga machines.” W. Lacey and A. Lomax. Dated September 
th. 


16,887. “Improvements in or connected with ships’ telegraphic 
apparatus.” H.Oxiver. Dated September 5th. 

16,912. ‘Improvements in electrical insulating compounds.” G, 
E. Heyzt. Dated September 5th. 

16,913. “Improvements in apparatus for the manufacture of 
insulating tapes.” G.E.Heyz. Dated September 5th. 

16,916. ‘An improved apparatus for manipulating lime and elec- 
tric lights, and the boxes used therewith.” H. T'aytor. Dated 
September 5th. 

16,918. ‘‘ Improvements in access and junction boxes for electric 
conductors.” A. Fox. Dated September 5th. 

16,939. “Improvements in apparatus for recording electric 
currents.” H. Aron. Dated September 5th. 

16,943. ‘A new or improved portable ladder platform for the use 
of telephone or telegraph linesmen or the like.” T, Lanatots, Jun. 
Dated September 5th. 

16,999. “An improved switch.” S. O. Cowrrr-Corzs. Dated 
September 6th. 

17,000. “ Improvements in electric arc lamps.” J. W. Roaers. 
Dated September 6th. 

17,047. “ An improvement in electrical lock and block apparatus 
for railway points and signals.” E.Tyzr. Dated September 7th. 

17,065. ‘“ Improvements in or relating to electric cables, wires, or 
conductors for conveying electricity to vehicles or travelling motors.” 
8. Z. pz Ferranti. Dated September 7th. 

17,066. ‘Improvements in electric cables.” S. Z. pz FERRANTI. 
Dated September 7th. 

17,077. “Improvements in lenses and electric lamps, more 
especially intended for use for theatrical stage purposes.” W. P. 
Danpo and J. E. A. Gwynnz. Dated September 7th. 

17,129. “Improvements in electrically-heated soldering irons.” 
P. Storz and F. W. ScHinpLER-JENNY. Dated September 8th. 

17,130. “An improved apparatus for electrically heating liquids.” 
P. Srorz and F, W. ScHinpLER-JENNY. Dated September 8th. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1893. 


6,677. “Improvements in railway electrical signalling devices.” 
W. Grimes. Dated March 30th. Relates to signals intended to 
impart a visible as well as an audible signal to the engine driver 
while moving past the point at which the signal is to be given, and 
it includes substantially three signals, first, the audible signal, next 
a signal indicating a fault in the apparatus should such have occurred, 
and third, the “danger” or “line clear” signal as the case may be. 
16 claims. 

12,971. ‘Improvements in alternating current motors, applicable 
for use as transformers.” O. Dann. Dated December 8th. (Under 
International Convention.) Consists in passing the alternating cur- 
rent from a suitable electrical source through a commutated armature 
circuit and field winding in series and when the speed of the motor 
has become synchronous with that of the generator passing the alter- 
nating current uncommutated through the armature and leading a 
commutated current from the armature through one or more exciting 
field windings. 10 claims. 


13,779. “Improvements in telephone circuits.” J. J. MoLimr. 
Dated July 15th. The improvement or novelty of the arrangement 
as adapted for use in an existing telephone installation on the usual 
plan, consists in the fact that two of the three usual contact pieces of 
the calling device, that is to say, the contact piece in connection with 
the line wire and the contact piece connected with the switching 
device, are maintained-in uninterrupted connection with each other 
by means of a suitable conductor whose resistance, however, is con- 
siderably higher than the resistance of the other circuits, so that only 
a small portion of the current from the calling battery of the trans- 
mitting station to be conveyed through the respective contact pieces 
of the calling device to the line wire, through the switch and thence 
according as the receiver is suspended on or removed from the hook 
of the switch, through the bell circuit or the receiver circuit, reaches 
the earth. 2 claims. 

14,000. “Improvements in and relating to electricity meters.” 
S. Z. pe Ferranti. Dated July 19th. Has for its object improved 
means of manufacturing and testing electricity meters and other 
similar instruments, and also rectifying electric currents applicable 
to such testing and other purposes. 11 claims. 
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